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- Background

On August 12, 2009, the Town of Gilbert (“Town”) filed with the Arizona Corporation
Commission (“Commission”) an application for approval for the Union Pacific Railroad
(“Railroad™) to upgrade an existing crossing at Recker Road in the Town, Maricopa County,
Arizona at AAR/DOT No. 741-832-M.

Commission Railroad Safety Staff (“Staff”’) records indicate, Commission Decision No.
46982 approved the installation of automatic warning devices at Recker Road on May 24, 1976.

On August 27, 2007, Staff, the Railroad, Aztec Engineering (consultants to the Town),
and the Town participated in diagnostic review of the proposed improvements at Recker Road.
All parties present were in agreement to the proposed improvements at the crossing. The
following is a break down of the crossing in this application, including information about the
crossing that was provided to Staff by the Town and its consuitants.

Geographical Information

Gilbert is a young, affluent community in central Arizona. Incorporated on July 6, 1920,
Gilbert is a relatively new community that has seen tremendous growth during the past two
decades. Gilbert has experienced a rapid transition from a historically agriculture-based
community to an urban center and suburb in the Phoenix Metropolitan Area. In the last two
decades, Gilbert has grown at a pace unparalleled by most communities in the United States,
increasing in population from 5,717 in 1980 to over 215,000 in April, 2009. As Gilbert has
grown, the community has recognized the need to develop a strong, diverse economy while
preserving its highly desirable quality of life.

The rail line in this area runs in a southeast to northwest direction. Recker Road is a
north to south main arterial through the Town. The general area surrounding the Recker Road
crossing is a mix of commercial, residential and industrial businesses. (See Attachment “A”)
Just to the northeast of the Recker Road crossing, the Cooley Station Master Planned
Community is proposed, however it’s unclear to Staff when construction will begin. It will be a
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mixed residential and commercial development to include single family homes, town homes,
apartments and a K-8 school. The commercial site is assumed to have general retail stores.

Recker Road

The existing roadway is a paved two lane road. The proposed project includes widening
of the roadway to four lanes with a 16 foot wide raised median. The Town’s proposed upgrades
will replace the existing incandescent flashing lights, gate mechanisms, bells and detection
circuitry, with the latest in industry standards to include: 12 inch LED flashing lights, a
cantilever with 12 inch LED flashing lights, median and curb-side automatic gates, bells, and
constant warning time circuitry. A new concrete crossing surface will be added, along with
replacing any impacted pavement markings. The proposed measures are consistent with safety
measures employed at similar at-grade crossings in the State. The estimated cost of the proposed
railroad crossing upgrade is $989,266. The Town is paying for the entire cost of the crossing
improvements. The Railroad will maintain the warning devices and the crossing surface.

Traffic data for Recker Road was taken from the Towns webpage,
(www.ci.gilbert.az.us/traffic/counts08.cfm). The data shows the Average Daily Traffic (ADT)
for 2008 to be 8,614, vehicles per day (vpd). Additional data indicates the estimated ADT for the
year 2025 to be 17,170 vpd (August 16, 2006; revised November 16, 2006, Cooley Station
Traffic Impact Study, by Task Engineering). The current Level of Service (“LOS”) for Recker
Road is LOS B for off-peak hours and LOS C for am/pm peak hours. The projected LOS afier
the proposed improvements will remain the same.

The American Association of State Highway and Transportation Officials (AASHTO)
Geometric Design of Highways and Streets, 2004, states that the Level of Service characterizes
the operating conditions on a facility in terms of traffic performance measures related to speed
and travel time, freedom to maneuver, traffic interruptions, and comfort and convenience. This
is a measure of roadway congestion ranging from LOS A--least congested--to LOS F--most
congested. LOS is one of the most common terms used to describe how "good" or how "bad"
traffic is projected to be.

The posted speed limit on Recker Road is 4SMPH. Staff records, as well as Federal
Railroad Administration (“FRA”) accident/incident records indicate no accidents at this crossing.

Alternative routes from this crossing are as follows; to the northwest approximately one
mile is Williams Field Road, an at grade crossing, and to the southeast approximately one mile is
the Power and Pecos crossing, also an at grade crossing.

Train Data

Data provided by the Town regarding train movements through this crossing are as
follows:
Train Count: 6 total average trains per day (all freight trains/no passenger trains)
Train Speed: 60 mph
Thru Freight/Switching Moves: All movements through this crossing are thru freight.
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Schools and Bus Routes

The Recker Road crossing is within the limits of two school districts. The Higley Unified
School District No. 60, and the Gilbert Unified School District No. 41. The following schools
are located within a three mile radius of the crossing:

Elementary Schools:

Higley Elementary — 3391 E Vest Avenue

Chaparral Elementary — 3380 E Frye

Cortina Elementary — 19680 S 188™ St.

Eagles Aerie School — 17019 S Greenfield Rd

Gateway Pointe Elementary — 2069 S De La Torre Drive
Centennial Elementary - 3507 S Ranch House Parkway -
Coronado Elementary — 4333 S Deanza Blvd

Power Ranch Elementary — 4351 S Ranch House Parkway

San Tan Elementary — 3443 E Calistoga Dr

Surrey Garden Christian School(k-12) — 1424 S Promenade Lane

SANKKSANRAN

High Schools

v’ Higley High School - 4068 E Pecos
v' Perry High School — 1919 E queen Creek Road
v" Williams Field High School — 2076 S Higley

According to Mike McMuire, Transportation Routing Coordinator for the Higley School
District, there are 39 daily school bus trips over this crossing. There are no public bus routes that
operate over the Recker Road crossing.

Hospitals

The nearest hospital and health facilities to the Recker Road crossing are as follows;

Hospitals:
v’ Gilbert Hospital — 5656 S Power Road

v’ Mercy Gilbert Medical Center — 3555 S. Val Vista Dr

Health Facilities
v" Urgent Care Express — 920 E Williams Field
v' East Valley Urgent Care — 641 w Warner Road

No data was available for the number of emergency vehicles utilizing this crossing.

‘ Hazardous Materials

\ The Town gave the following response when asked about vehicles transporting hazardous
materials through this crossing:

No data is available for the number of vehicles carrying hazardous materials at this
location. :
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Zoning

Staff requested the Town provide information regarding the type of zoning in adjacent
areas from the crossing. The following was their response:

The surrounding area includes a mixture of multi-family/low density residential, public
facility/institutions, along with Gateway Village Center, and Gateway Business Center. The
area north of the crossing is currently being developed and plans have been submitted for the

“Cooley Station, Village Center and Business Park”.

Spur Lines

The Town gave the following answer regarding spur lines in the area that were removed
by the Railroad:

Based on a search of the UPRR website (www.uprr.com), the only data provided for a
removal of a spur line in Arizona was the line between Benson and Bisbee which was opened in
1889 and was approved for abandonment in 1996. This is not within 10 miles of this crossing.

FHWA Guidelines Regarding Grade Separation

The Federal Highway Administration (FHWA) Railroad-Highway Grade Crossing Handbook
(Revised Second Edition August 2007) provides nine criteria for determining whether highway-
rail crossings should be considered for grade separation or otherwise eliminated across the
railroad right of way. The Crossing Handbook indicates that grade separation or crossing
elimination should be considered whenever one or more of the nine conditions are met. The nine
criteria are applied to this crossing application as follows:

RECKER
Road
Crossing Currently meets the No
The highway is a part of the designated criteria
Interstate Highway System Crossing meets the criteria by No
2030
Crossing Currently meets the No
The highway is otherwise designed to criteria
have full controlled access Crossing meets the criteria by N
2030 °
A Crossing Currently meets the N
The posted highway speed equals or criteria 0
exceeds 70 mph Crossing meets the criteria by No
2030
Crossing Currently meets the N
AADT exceeds 100,000 in urban areas or criteria ) 0
50,000 in rural areas Crossing meets the criteria by N
2030 °
Crossing Currently meets the
Maximum authorized train speed exceeds criteria No
110 mph Crossing meets the criteria by N
2030 o
Crossing Currently meets the N
An average of 150 or more trains per day criteria °
or 300 million gross tons/year Crossing meets the criteria by
2030 No
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Crossing exposure (trains/day x AADT) | Crossing Currently meets the No
exceeds 1M in urban or 250k in rural, or criteria
passenger train crossing exposure - —
exceeds 800k in urban or 200k in rural Crossing mezeé%:)he criteria by No
Expected accident frequency for active Crossing Cg:;teer:itelny meets the No
devices with gates, as calculated by the
US DOT Accident Prediction Formula
including five-year accident history, . L
ncliding exzeeds 05 i Crossing meets the criteria by N/A?
2030
Crossing Currently meets the No
Vehicle delay exceeds 40 vehicle hours criteria
per day . o
Crossing meets the criteria by No
2030

' N/A = Not Applicable

Vehicular Delays at Crossings

Based on the current single track configuration, the Town gave the following response
about delay time for vehicles at the crossing in this application. The delay time is measured from
the point that the warning devices are activated at the crossing to the time the train has cleared
the crossing and the warning devices are reset.

Based on 1 mile of train at 45 mph (45 mph is used in lieu of 60 mph to be conservative
and more in line with an average train speed), 25 seconds of preemption time, and 15 seconds
Jor the warning devices to reset, the average delay time per train is 1.9 minutes. At six trains per
day, the average delay time is 11.9 minutes per day.

Based on a stopping time of 28 seconds and a time of 125 seconds to accelerate and to
clear the track and 25 seconds of preemption time and 15 seconds for the warning devices to
reset, the average delay time per train if a train stops on the track is 3.2 minutes. These times
are based on one mile of train and charts from Railroad Engineering, Second Edition, John
Wiley & Sons, Inc. 1982 (‘Figure 10.10 to estimate deceleration time and Figure 10.4 to estimate

“acceleration time to clear one mile of train).

Current delays fall well below the FHWA recommended threshold of 40 delay hours per
day. Future delays also do not exceed 40 hours at this crossing. It is very likely that the road
authority would entertain some kind of roadway project to address the traffic delays before they
got to this point.

Another commonly used measure outlined in the FHWA Guidelines; the so-called
Crossing Exposure Index (which is simply the product of the number of trains per day multiplied
by the number of vehicles crossing daily) is not currently met at this crossing. Based on future
traffic projections submitted by the City, the Crossing Exposure Index will not be met in the year
2030. It should be noted that the criteria identified in the FHWA material are not mandates, but
guidelines established by the Federal Highway Administration, which serve to alert those having
jurisdiction that potential problems may arise.
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Grade Separation

With regard to grade separating this crossing, the Town gave the following response:

With the proposed improvements to Recker Road, the location of the at-grade crossing
remains unchanged. A grade separation would have the following consequences: 1) Impact to
69kV and 230kV overhead power lines currently running parallel to the railroad. 2) Impact to
underground utilities in Recker Road that cannot support 30 feet of additional embankment
needed for a grade-separated crossing. Among these utilities are a critical 42 — inch reclaimed
waterline, a 16 — inch reclaimed waterline and a 24 — inch high pressure natural gas line. 3)
There is insufficient right- of-way to accommodate the 20 — foot high embankment slopes along
Recker Road. 4) There is inadequate distance between the railroad and the Higley Unified
School District entrance (approximately 550 feet south of the tracks) to raise the roadway grade
over the railroad without violating sight-distance requirements. 5) Grade separating the
crossing would eliminate private access to Recker Road for 600 to 700 feet north of the tracks. 6)
Elevating Recker Road would cause visual and noise impacts to the adjacent land uses, which
include residential.

Staff has utilized the FHWA Guidelines to determine the potential need for grade
separation at this crossing. Based on existing conditions, the crossing in this application meets
none of the nine criteria for consideration of grade separation. Based on future projections by
the City, none of the nine criteria will be met by 2030.

Crossing Closure

The area surrounding this crossing is highly developed with both commercial businesses
and residential dwellings. To close this crossing would have a negative affect on many of the
local businesses and limit access to residences. Therefore, Staff would not recommend closure
of this crossing at this time.

Staff Conclusions

Having reviewed all applicable data, Staff generally supports the Town’s application.
Staff believes that the upgrades are in the public interest and are reasonable. Staff understands
that the decision to grade separate is a complex one involving multiple parties, a number of years
of time for planning and construction as well as substantial monetary resources. Having said
that, Staff believes that the measures proposed by the Town are consistent with other similar at-
grade crossings in the State and will provide for the public’s safety. Therefore Staff
recommends approval of the Town’s application.

/

Brian H. Leh
Railroad Safety Supervisor
Safety Division

Originator: BHL
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Original and thirteen (13) copies

 Ofthe foregoing were filed this

14" day of October, 2009 with:

Docket Control

Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007 '

Copy of the foregoing were mailed

This 14" day of October, 2009 to:

' Mr.‘Aziz Aman '

Union Pacific Railroad
2073 E. Jade Dr.
Chandler, Arizona 85386

 Mr. Terrance . Sims

Beaugureau, Zukowski, and Hancock
302 E. Coronado ‘

' Phoenix, Arizona 85004

Robert Travis, PE

State Railroad Liaison

Arizona Department of Transportation
205 S. 17" Ave., Room 357 / MD 618E

Phoenix, Arizona 85007

~ Mr. Rick Allred

Town of Gilbert
90 E. Civic Center Drive

~ Gilbert, Arizona 85296

Robert Lyons, P.E.
Aztec Engineering
4561 E. McDowell Road
Phoenix, Arizona 85008 -

Kelly Roy

MCDOT

Utility Project Coordinator

2901 West Durango Street
Phoenix, Arizona 85009-6357 -
1034 East Madison Street
Phoenix, Arizona 85034-2292

- Docket No. RR-03639A-09-0393




AZTEC

www.aztec.us

To: Arizona Corporation Commission Office of Date: August 5, 2009
Railroad Safety
Attn: Chris Watson
1200 W. Washington Street
Phoenix, AZ 85007

Subject: Arizona Corporation Commission Attachments: 1) 8 %2"x11” conceptual drawing
Application for UPRR Roadway Crossing 2) Construction cost estimate of grade
at Recker Road (UPRR Folder No. separated crossing E
2538-74) 3) Executed agreement between Town of

Gilbert and UPRR dated 4/16/09
4) Cooley Station Traffic Impact Study by TASK ¢
c Engineering i
Project: Recker and Williams Field Road Improvements Project Town of Gilbert CIP ST095
Number: AZTEC Project No. AZE0703
UPRR Folder No. 2538-74

From: Robert Lyons, P.E.

This memo is submitted to the Arizona Corporation Commission (ACC) as an application to request an
upgrade to an existing Union Pacific Railroad (UPRR) crossing, on behalf of the Town of Gilbert. Below is
information based on the most current ACC application instructions.

1. Location of crossing
The project improvements include widening Recker Road to a four lane roadway with a 16-foot wide
raised median across the UPRR right-of-way. The UPRR and Recker Road crossing is approximately
2770 feet south of the Williams Field Road centerline. Representatives from the ACC, UPRR, Town of &
Gilbert, and consultants attended a field meeting on August 27, 2007.

2. Why the crossing is needed

The railroad crossing at Recker Road is an existing two lane crossing. Projected traffic volumes on

L Recker Road require the addition of more lanes on Recker Road. This project includes widening of the
existing crossing.

3. Why the existing crossing cannot be grade separated
With the proposed improvements to Recker Road, the location of the at-grade crossing remains
unchanged. A grade separation would have the following consequences: 1) impact to 69kV and 230
kV overhead power lines currently running parallel to the railroad; 2) Impact to underground utilities in
Recker Road that cannot support 30 feet of additional embankment needed for a grade-separated
crossing. Among these utilities are a critical 42-inch reclaimed waterline, a 16-inch reclaimed waterline
and a 24-inch high pressure natural gas line; 3) There is insufficient right-of-way to accommodate the
30-foot high embankment slopes along Recker Road; 4) There is inadequate distance between the .
railroad and the Higley Unified School District entrance (approximately 550 feet south of the tracks) to
: raise the roadway grade over the railroad without violating sight-distance requirements,; 5) Grade
separating the crossing would eliminate private access to Recker Road for 600 to 700 feet north of the

tracks; and 6) Elevating Recker Road would cause visual and noise impacts to the adjacent land uses, %
which include residential.
. 4. Type of warning devices to be installed

The warning devices for north bound and south bound traffic included in the design are as follows:
gates with flashing lights will be installed outside the roadway near the sidewalk; cantilever flashing
railroad signals will be installed outside the roadway near the sidewalk; railroad crossing warning signs .
will be placed per MUTCD, Part 8 standards; and the UPRR equipment shed will be relocated.
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5. Type of warning devices currently installed at crossing
The warning devices currently installed at the crossing include gates with flashing lights located outside
the existing roadway. These will be removed by UPRR when they install the new warning devices
described in question 4 above.

6. Who will maintain the crossing warning devices
UPRR will own and maintain the physical elements of the crossing (crossing surface, gates, flashing
lights). The Town of Gilbert will own and maintain the approaching rocadway surface, signing and
pavement markings on Recker Road. ‘

7. Who is funding the project
The Town of Gilbert is funding this project.

Below are responses to additional questions that may also be requested by the ACC:
8. Provide average daily traffic counts for this location.

Existing (2008): 8,614 vehicles per day, from the Town of Gilbert traffic count web page,
http://iwww.ci.gilbert.az. us/traffic/counts08.cfm

2025: 17,170 vehicles per day (August 16, 2006; revised November 16, 2006,
Cooley Station Traffic Impact Study, by Task Engineering.)

9. Please describe the current level of service (LOS) at this intersection, and what the LOS will be
with the proposed alterations to the intersection.

Current LOS: B/C
Proposed LOS: B/C

10. Provide any traffic studies done by the road authorities for each area.
Task Engineering prepared the August 16, 2006, revised November 16, 2006, Cooley Station Traffic
Impact Study. This report is attached to this memo.

11. Provide distances in miles to the next public crossing on either side of the proposed project
location. Are any of these grade separations?
The next roadway crossing to the northwest is at Williams Field Road, which is an at-grade crossing,
located approximately one mile from the Recker/UPRR crossing.

The next roadway crossing to the southeast is at Pecos & Power Road intersection, which is an at-
grade crossing, located approximately one mile from the Recker/UPRR crossing. The Pecos Road
crossing was recently improved as well.

12. How and why was grade separation not decided on at this time? Please provide any studies
that were done to support these answers.
The Town’s design consultant evaluated the impacts and estimated costs associated with a grade-
separation. The items listed in response to Question No. 3 support the request to improve the existing
at-grade crossing at this location.

in addition, the following economic items (http://www.fra.dot.gov/us/Content/817, page 35) were
considered:
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Potential Economic Benefit

Response

Eliminating train/vehicle collisions (including the
resultant property damage and medical costs,
and liability)

As May 31, 2009, no accidents have been reported
at this crossing over the last 20 years per the
Federal Railway Administration website,
http://safetydata.fra.dot.gov/OfficeofSafety/publicsit
e/Query/gxrtop50.aspx.

Savings in highway-rail grade crossing surface
and crossing signal installation and -
maintenance costs

This would not be a significant savings because
the surface and signal work is about $1M
compared to about $30M for a grade separation.

Driver delay cost savings

Based on 1 mile of train, 6 times per day, at 45
mph, driver delay cost savings would be relatively
minor (average delay time is 1.3 minutes).

Costs associated with providing increased
highway storage capacity (to accommodate
traffic backed up by a train)

Storage capacity required for the railroad has not
been evaluated and therefore costs savings cannot
be determined.

Fuel and poliution mitigation cost savings (from
idling queued vehicles)

Based on 1 mile of train, 6 times per day, at 45
mph, fuel and poliution mitigation cost savings
would be relatively minor.

Effects of any “spillover” congestion on the rest
of the roadway system

Spillover congestion may impact northbound and
southbound queues through Higley Unified School
District Driveway and the Chaparral Elementary
Driveway. Spillover congestion may also impact
Frye Road and the future Somerton Blvd.

The benefits of impraved emergency access

See response to question 18.

The potential for closing one or more additional
adjacent crossings

Adjacent streets Williams Field Road and Power
Road cannot be closed because they are major
arterials of regional significance and provide
access to major destinations (L202 freeway,
Phoenix-Mesa Gateway Airport, Arizona State
University Ease, and Maricopa Community
College).

Possible train derailment costs

No derailments have been reported per
http.//safetydata.fra.dot.gov/OfficeofSafety/default.
aspx, and therefore associated cost savings are
cannot be determined.

13. if this crossing was grade separated, provide a cost estimate of the project.
The total estimated construction, design, construction administration, and right-of-way cost is estimated
to be $30,243,537. The details of this estimate are attached to this memo.

14. Please describe what the surrounding areas are zoned for near this intersection. l.e. Are there
going to be new housing developments, industrial parks etc.
The surrounding area includes a mixture of muiti-family/low density residential (MF/L), muiti-
family/medium density residential (MF/M), single family-6 residential (SF-6), single family-7 residential
(SF-7), single family detached residential (SF-D), Gateway Village Center (GVC), Gateway Business
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Center (GBC) and public facility/institutions (PF/1), from the Town of Gilbert Planning & Development
web page, http://www.ci.gilbert.az. us/planning/pdf/izoningmap 11-08.pdf. The area north of the
crossing is currently being developed and plans have been submitted for “Cooley Station, Village
Center and Business Park”.

15. Please supply the following: number of daily train movements through the crossing, speed of
the trains, and the type of movements being made (i.e. thru freight or switching). Is this a
passenger train route?

From a 3/31/08 e-mail from Jim Smith/UPRR: The track is used for through freight service and there
are an average of 6 trains per day. Maximum train speeds are 60 mph. The Union Pacific does not
have any plans to construct a second track at this crossing at this time but will need to maintain the
ability to add a second track if future expansion is needed. This is not a passenger train route. This
information was also confirmed with Aziz Aman/UPRR on 5/28/20089.

16. Please provide the names and locations of all schools (elementary, junior high and high school)
within the area of the crossing.
The crossing is within two school districts, Higley Unified School District No. 60 and Gilbert Unified
School District No. 41. Schools located within these districts and a three mile radius of the crossing are
listed as follows:

Elementary: Higley Elementary - 3391 E. Vest Avenue
Chaparral Elementary — 3380 E. Frye Road
Cortina Elementary — 19680 S. 188™ Street
Eagles Aerie School — 17019 S. Greenfield Road
Gateway Pointe Elementary — 2069 S. De La Torre Drive
Centennial Elementary — 3507 S. Ranch House Parkway
Coronado Eilementary - 4333 S. Deanza Blvd
Power Ranch Elementary — 4351 S. Ranch House Parkway
SanTan Elementary — 3443 E. Calistoga Drive
Surrey Garden Christian School (k-12) — 1424 S. Promenade Lane

High School: Higley High School — 4068 E. Pecos Road
Perry High School — 1919 E. Queen Creek Road
Williams Field High School — 2076 S. Higley Road
Surrey Garden Christian School (k-12) — 1424 S. Promenade Lane

17. Please provide school bus route information concerning the crossing, including the number of
times a day a school bus crosses this crossing.
Per a phone conversation with Mike McGuire, the Transportation Routing Coordinator for the Higley
School District, there are 39 daily trips through this crossing.

18. Please provide information about any hospitals in the area and whether the crossing is used
extensively by emergency service vehicles.
The main Hospitals and health facilities are as foliows:

Hospitals: Gilbert Hospital - 5656 S Power Road
Mercy Gilbert Medical Center - 3555 S. Val Vista Dr.

Health Facilities: Urgent Care Express - 920 E. Williams Field
East Valley Urgent Care - 641 W. Warner Road
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No data is available for the number of emergency vehicles crossing at this location.

19. Please provide total cost of improvements to each crossing.
This project’s street improvement cost at the RR crossing is estimated at $139,000. The UPRR’s
estimated cost to the crossing is as follows:

¢ Railroad track & surface: $296,367
* Railroad signal: $553,899
o UPRR Sub-Total: $850,266
+ Roadway Improvements: $139,000
e Total: $989,266

These costs are based on the agreement dated 4/16/2009.

20. Provide any information as to whether vehicles carrying hazardous materiais utilize this
crossing and the number of times a day they might cross it.
No data is available for the number of vehicles carrying hazardous materials at this location.

21. Please Provide the posted vehicular speed limit for the roadway.
45 mph

22. Do any buses (other than school buses) utilize the crossing, and how many times a day do they
cross the crossing.
There are no public bus routes through this crossing at this time.

- ¢ Rick Allred/Town of Gilbert
Project File: AZEQT703
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4 Construction Cost Estimate of Grade Separated Crossing
Recker Road/UPRR Crossing

Recker Rd-Over-pass @ UPRR crossing

Item Quantity Unit Unit Cost Cost
Excavation 3,780.00 CY $5.00 $18,900.00
Fill 165,280.00 cY $5.00 $826,400.00
Bridge 13,500.00 SF $200.00 $2,700,000.00
Retaining Wall 27,100.00 SF $60.00 $1,626,000.00
Right-of-Way 64,000.00 SF $7.00 $448,000.00
Subgrade Preparation 21,933.00 SY $3.00 $65,799.00
Temporary Construction Easement 176,000.00 SF $5.00 $880,000.00
ABC 18" 15,300.00 SY $20.00 $306,000.00
AC1-1/2" 15,300.00 Sy $9.00 $137,700.00
AC 2-1/2" 15,300.00 sy $11.00 $168,300.00
Tack Coat 30.00 TON $800.00 $24,000.00
Vertical Curb & Gutter 3,780.00 LF $18.00 $68,040.00
Vertical Curb 2,200.00 LF $15.00 $33,000.00
Concrete Sidewalk 18,600.00 SF $5.00 $93,000.00
Driveway Entrance 4.00 EA $10,000.00 $40,000.00
Median Nose 2.00 EA $1,000.00 $2,000.00
Median Brick Pavers 15,400.00 SF $20.00 $308,000.00
Landscaping 1.00 LS $500,000.00 $500,000.00
Relocate Sewer Mains 700.00 LF $120.00 $84,000.00
Relocate Water Mains 5,000.00 LF $100.00 $500,000.00
Other Utility Relocations 1.00 LS $2,000,000.00 $2,000,000.00
Drainage 1.00 LS $200,000.00 $200,000.00
Signing 1.00 LS $20,000.00 $20,000.00
Striping 1.00 LS $15,000.00 $15,000.00
Traffic Control 1.00 LS $300,000.00 $300,000.00
Impact to adjacent Property Owners 1.00 LS $1,000,000.00 $1,000,000.00
Electrical/Lighting 1.00 LS $500,000.00 $500,000.00
230 KV Relocation 1.00 LS $5,000,000.00 $5,000,000.00
12 KV & 64 KV Relocation 1.00 LS $3,000,000.00 $3,000,000.00
RWCD Relocation 1.00 LS $500,000.00 $500,000.00
SUB TOTAL - RECKER $21,364,139.00
Frye Road
Item Quantity Unit Unit Cost Cost
Excavation 1,000.00 CcyY $5.00 $5,000.00
Fifl 9,000.00 cY $5.00 $45,000.00
Retaining Walls 6,000.00 SF $60.00 $360,000.00
Temporary Construction Easement 60,000.00 SF $5.00 $300,000.00
Vertical Curb & Gutter 1,200.00 LF $18.00 $21,600.00
6' Concrete Sidewalk 7,200.00 SF $5.00 $36,000.00
Subgrade Preparation 4,067.00 SY $3.00 $12,201.00
ABC 18" 6,267.00 SY $20.00 $125,340.00
AC 1-1/2" 6,267.00 sy $9.00 $56,403.00
AC 2-1/2" 6,267.00 Sy $11.00 $68,937.00
Tack Coat 10.00 TON $800.00 $8,000.00
SUB TOTAL - FRYE $1,038,481.00
SUB TOTAL $22,402,620.00
General ltems
item Quantity Unit Unit Cost Cost
Mobilization {10%) 1.00 LS $2,240,262.00 $2,240,262.00
Administration (15%) 1.00 LS $3,360,393.00 $3,360,393.00
Design (10%) 1.00 LS $2,240,262.00 $2,240,262.00

SUB TOTAL - GENERAL

$7,840,917.00

TOTAL

530,243,537.00




April 16. 2009

UPRR Folder No. 2538-74

MR RICK ALLRED
TOWN OF GILBERT

90 E CIVIC CENTER DR
GILBERT AZ 85296

Dear Mr. Allred:

Attached is your original copy of a Supplemental Agreement, fully executed on behalf of the
Railroad Company.

In order to protect the Railroad Company's property as well as for safety reasons, it is imperative
that you notity the Railroad Company's Manager of Track Maintenance and the Communications

Department:
Aziz Aman
Manager Public Projects Fiber Optics Hot Line
Union Pacific Railroad Company 1-800-336-9193
2073 East Jade Drive

Chandler, AZ 85286
Phone: 480- 415- 2364
aaman@up. com

If you have any questions, please contact me.

e-mail: pgfarrell@up.com

Real Estate Department

UNION PACIFIC RAILROAD COMPANY
1400 Douglas Street, MS 1690

Omaha, Nebraska 68179-1690

fax: 402.501.0340
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UPRR Folder No.: 2538-74
UPRR Audit No. 250454

SUPPLEMENTAL AGREEMENT
(EXISTING PUBLIC ROAD CROSSING IMPROVEMENT)

__  Contract No. 2009-7003-0320

.. THIS SUPPLEMENTAL AGREEMENT is made as of the ;f i/"* day of

A , 2007, by and between UNION PACIFIC RAILROAD COMPANY, a
Delaware corporation, or its predecessor in interest (‘“Railroad”)and the TOWN OF GILBERT, a
municipal corporation of the State of Arizona (“Town”).

RECITALS:

By instrument dated May 29, 1928, the Phoenix & Eastern Railroad Company and the County
of Maricopa entered into an agreement (the “Original Agreement”), identified in the records of the
Railroad as Folder No. 2538-74, Audit No. 250454, covering the construction, use, maintenance and
repair of an at grade public road crossing, known as Recker Road, DOT No. 741-832M, at Railroad’s
Mile Post 933.15 on it’s Phoenix Subdivision, in Maricopa County, near the Town of Gilbert,
Arizona.

The Railroad named herein is successor in interest to the Phoenix & Eastern Railroad
Company, and the Town herein is successor in interest to the County of Maricopa.

The Town now desires to undertake as its project (the “Project”):

¢ the reconstruction and widening of the road crossing that was constructed under the
Original Agreement. The structure, as reconstructed and widened is hereinafter the
“Roadway” and where the Roadway crosses the Railroad’s property is the “Crossing
Area.”

The right of way granted by Phoenix & Eastern Railroad Company to the County under the
terms of the Original Agreement is not sufficient to allow for the reconstruction and widening of the
road crossing constructed under the Original Agreement. Therefore, under this Agreement, the
Railroad will be granting an additional right of way right to the Town to facilitate the reconstruction
and widening of the road crossing. The portion of Railroad’s property that Town needs a right to use
in connection with the road crossing (including the right of way area covered under the Original
Agreement) is shown on the Railroad Location Print marked Exhibit A, the Detailed Print marked
Exhibit A-1, described in the Legal Description marked Exhibit A-2, and illustrated on the
Ilustrative Print of the Legal Description marked Exhibit A-3, with each exhibit being attached
hereto and hereby made a part hereof (the “Crossing Area”).

The Railroad and the Town are entering into this Agreement to cover the above.
AGREEMENT:

NOW THEREFORE, in consideration of the premises and of the promises and conditions
hereinafter set forth, the parties hereto agree as follows:

Supplemental Public Road Xing Page 1 0of5 January 26, 2009
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' SECTION 1.
The exhibits below are attached hereto and hereby made a part hereof.
l Exhibit A Railroad Location Print
Exhibit A-1  Detailed/Spectfication Print
Exhibit A-2  Legal Description
l Exhibit A-3  Illustrative Print of Legal Description
) Exhibit B Railroad’s Track & Surface Material Estimate
Exhibit B-1 Railroad’s Signal Material Estimate
I Exhibit C Railroad Form of Contractor’s Right of Entry Agreement
SECTION 2.
l The Railroad, at Town’s expense, shall furnish all labor, material, equipment and supervision
for the Roadway improvements:
e Re-lay 320-feet of track;

l o Install 144-feet of concrete road crossing panels;
¢ Install 100 cross ties;

l o Install 2 carloads of ballast and other track and surface materials;

s Install automatic flashing light crossing signals with gates and other signal matrials;
e Engineering, and
l e Flagging.
SECTION 3.

I A. The work to be performed by the Railroad, at the Town's sole cost and expense, 1s described
as follows:

e Railroad’s Track & Surface Material Estimate dated January 5, 2009, in the amount of

I $296,367.00, marked Exhibit B, and
e Railroad’s Signal Material Estimate dated January 6, 2009, in the amount of

I $553,899.00, marked Exhibit B-1,
each attached hereto and hereby made a part hereof (collectively the "Estimate"). As set
forth in the Estimate, the Railroad's combined estimated cost for the Railroad's work

l associated with the Project is ($850,266.00).

(each) attached hereto and hereby made a part hereof (collectively the "Estimatc").

’ B.  The Railroad, if it so elects, may recalculate and update the Estimate submitted to the Town

l in the event the Town does not commence construction on the portion of the Project located

| on the Railroad’s property within six (6) months from the date of the Estimate.

l C. The Town acknowledges that the Estimate does not include any estimate of flagging or other
protective service costs that are to be paid by the Town or the Contractor in connection with _
flagging or other protective services provided by the Railroad in connection with the Project.

l All of such costs incurred by the Railroad are to be paid by the Town or the Contractor as
determined by the Railroad and the Town. Ifitis determined that the Railroad will be billing
the Contractor directly for such costs, the Town agrees that it will pay the Railroad for any
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flagging costs that have not been paid by any Contractor within thirty (30) days of the
Contractor's receipt of billing.

D. The Town agrees to reimburse the Railroad for one hundred percent (100%) of all actual
costs incurred by the Railroad in connection with the Project including, but not limited to,
actual costs of preliminary engineering review, construction inspection, procurement of
materials, equipment rental, manpower and deliveries to the job site and all of the Railroad's
normal and customary additives (which shall include direct and indirect overhead costs)
associated therewith.

SECTION 4.

A. The Town, at its expense, shall prepare, or cause to be prepared by others, the detailed plans
and specifications and submit such plans and specifications to the Railroad’s Assistant Vice
President Engineering — Design, or his authorized representative, for review and approval.
The plans and specifications shall include all Roadway layout specifications, cross sections
and elevations, associated drainage, and other appurtenances.

B. The final one hundred percent (100%) completed plans that are approved in writing by the
Railroad’s Assistant Vice President Engineering—Design, or his authorized representative, are
hereinafter referred to as the “Plans”. The Plans are hereby made a part of this Agreement by
reference.

C. No changes in the Plans shall be made unless the Railroad has consented to such changes in
writing,

Notwithstanding the Railroad’s approval of the Plans, the Railroad shall not be responsible
for the permitting, design, details or construction of the Roadway.

SECTION s.

The Railroad, at the Town’s expensc, shall maintain the crossing between the track tie ends.
If, in the {uture, the Town elects to have the surfacing material between the track tie ends replaced
with paving or some surfacing material other than timber planking, the Railroad, at Town's expense,
shall install such replacement surfacing.

SECTION 6.

A. The Town, at its sole cost and expense, shall provide traffic control, barricades, and all
detour signing for the crossing work, provide all labor, material and equipment to install
concrete or asphalt street approaches, and if required, will install advanced warning signs,
and pavement markings in compliance and conformance with the Manual on Uniform Traffic
Control Devices.

B. The Town, at its expense, shall maintain and repair all portions of the Roadway approaches
that are not within the track tie ends.

SECTION 7.

If Town's contractor(s) is/are performing any work described in Section 6 above, then the
Town shall require its contractor(s) to execute the Railroad's standard and current form of

Supplemental Public Road Xing Page 3 of 5 January 26, 2009
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Contractor's Right of Entry Agreement attached hereto as Exhibit C. Town acknowledges receipt of
a copy of the Contractor's Right of Entry Agreement and understanding of its terms, provisions, and
requirements, and will inform its contractor(s) of the need to execute the Agreement. Under no
circumstances will the Town's contractor(s) be allowed onto the Railroad's premises without first
executing the Contractor's Right of Entry Agreement.

SECTION 8.

Fiber optic cable systems may be buried on the Railrcad's property. Protection of the fiber
optic cable systems is of extreme importance since any break could disrupt service to nsers resulting
in business interruption and loss of revenue and profits. Town or its contractor(s) shall telephone the
Railroad during normal business hours (7:00 a.m. to 9:00 p.m., Central Time, Monday through
Friday, except holidays) at 1-800-336-9193 (also a 24-hour number, 7 day number for emergency
calls) to determine if fiber optic cable is buried anywhere on the Railroad's premises to be used by
the Town or its contractor(s). If it is, Town or its contractor(s) will telephone the
telecommunications company(ies) involved, arrange for a cable locator, and make arrangements for
relocation or other protection of the fiber optic cable prior to beginning any work on the Railroad's
premises.

SECTION 9.

The Town, for itself and for its successors and assigns, hereby waives any right of asscssment
against the Railroad, as an adjacent property owner, for any and all improvements made under this
agreement.

SECTION 10.

Covenants herein shall inure to or bind each party's successors and assigns; provided, no right
of the Town shall be transferred or assigned, either voluntarily or involuntarily, except by express
prior written consent of the Railroad.

SECTION 11.

The Town shall, when returning this agreement to the Railroad (signed), cause same to be
accompanied by such Order, Resolution, or Ordinance of the goveming body of the Town, passed
and approved as by law prescribed, and duly certified, evidencing the authority of the person
executing this agreement on behalf of the Town with the power so to do, and which also will certify
that funds have been appropriated and are available for the payment of any sums herein agreed to be
paid by Town.

SECTION 12.

The Town agrees to reimburse the Railroad the cost of future maintenance of the automatic
grade-crossing protection within thirty (30) days of the Town's receipt of billing.

SECTION 13.

For and in consideration THHREE THOUSAND NINE HUNDRED THIRTY-NINE
DOLLARS (83,939.00) to be paid by the Town to the Railroad upon the execution and delivery of
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this Agreement and in further consideration of the Town’s agreement to perform and abide by the
terms of this Agreement including all exhibits, the Railroad hereby grants to the Town the right to
establish or reestablish, construct or reconstruct, maintain, repair and renew the road crossing over
and across the Crossing Area.

SECTION 14.

This agreement is supplemental to the Original Agreement, as herein amended, and nothing

uefbul uOlu.cuiu: Sua} 0c construed as aiueﬁdiﬁ > OF 1n0dij ng the same except as hﬁreiﬁ S“c“:ChiC&uV
153 Ylig P
prov lded.

IN WITNESS WHEREOF, the parties hereto have caused this Supplemental Agreement to
be executed as of the day and year first hereinabove written.

UNION PACIFIC RAILROAD COMPANY
(Federal Zax'ID #94-6001323)

/
By: /*

=77 JAMES P. GADE

7 Director Contracts

WITNESS % ILBERT
Title: = i New W -4‘_ v ;H(»V\ _,'}-}; Lt\’b"‘.i,
A
|
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EXHIBIT

To Supplemental Agreement
(Existing Public Road Crossing Improvement)

| ,f‘;i‘f:.Covér She_ét for the
Railroad Location Print
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| . RAILROAD WORK TO BE PERFORMED: EXHIBIT “A”
1. Re-lay 320-feet of track; Install 144-fect of concrete road UNION PACIFIC RAILROAD COMPANY
crossing panels; Install 100 cross ties; Install 2 carloads of
ballast; and other track & surface materials. PHOENIX SUBDIVISION
2. Install automatic flashing light crossing signals with gates: e "g“jyh( POSI ()33']30 5 k-
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3. Engineering Design Review & Flagging. Location print of an existing at-grade public road crossing reconstruction.
widening and improvement project with the TOWN OF GILBERT.
BRIEF DESCRIPTION:
N . R . B ] IFolder No. 2538-74 Date: January 26. 2009
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To Supplemental Agreement
(Existing Public Road Crossing Improvement)

. Cover Sheet for the
Legal Description



November 5, 2007
Page 1 of 2

EXHIBIT A
Legal Description
Right-of-Way

A parcel of land located in the East Half of Section 35 and the Southwest Quarter of
Section 36, Township 1 South, Range 6 East of the Gila and Salt River Meridian,
Maricopa County, Arizona, more particularly described as follows:

Commencing at the Southeast Corner of said Section 35, a Brass cap in a handhole,
whence the East Quarter Corner of said Section 35, an Aluminum cap 0.2’ down, bears
N 00° 38'27" W, a distance of 2636.04 feet;

THENCE along the East line of said Section 35, N 00° 38' 27" W, a distance of 2373.48
feet to the Southerly line of the Union Pacific Railroad Company Right-of-Way
(UPROW), according to an Unrecorded map filed in Right-of-Way Serial No. AZPHX-
0086615 and to the TRUE POINT OF BEGINNING;

THENCE leaving said East line, along said Southerly line, N 53° 37' 46" W, a distance
of93.92 feet to the West line of the East 75.00 feet of said Section 35;

UL T

THENCE leaving said Southerly line, along said West line, N 00° 38' 27" W, a distance
of 250.47 feet to the Northerly line of said UPROW;

THENCE leaving said West line, along said Northerly line, S 53° 37' 46" E, a distance
of 181.59 feet to the East line of the West 70.00 feet of said Section 36;

THENCE leaving said Northerly line, along said East line, S 00° 38' 27" E, a distance of
250.47 feet to said Southerly line;

R:\Phoenix\Projects\AZE0703 H-R-WF| R\Survey\legals\0703L03 .doc
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THENCE leaving said East line, along said Southerly line, N 53°37'46" W, a distance
of 87.66 feet to the TRUE POINT OF BEGINNING.

Containing 36,317 square feet (0.83 Ac.) .

This Description is located within an area surveyed by AZTEC in May-July 2007. And is
also based on Maricopa County GDACS. Monumentation as noted in this Description is
within acceptable standards (as defined in “Arizona Boundary Survey Minimum
Standards™) based on said survey.

R:\Phoenix\Projects\AZE0703 H-R-W FR\Survey\legals\07031.03.doc
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To Supplemental Agreement
(Existing Public Road Crossing Improvement)

~ Cover Sheet for the
Railroad’s Track & Surface Material Estimate



DATE: 2002-01-06
ESTIMATE OF MATERIAL AND FORCE ACCOUNT WORX
BY THE
UNION PACIFIC RAILROAD

THIS ESTIMATE GOOD FOR 6 MONTHS EXPIRATION DATE IS :2009-07-06

DESCRIPTION QF HWORK:
RECOLLECT ROAD CROSSING - PHOENIX SUB - MP 933,15 - RECKER RD. |
100% RECOLLECT FROM TOWN OF GILBERT , A%. USING FEDERAL ADDITIVES WITH
INDIRECT AND QVERHEAD CONSTRUCTICN COST, 205%.

1 XING LOCATION = 144 TP OF CONCRSTE XING

2 CARS OF BALLAST.

PID: 60163 AWO: 85361 MP,SUBDIV: 933.15, PHOENIX
SERVICE UNIT: 16 CITY: GILBERT STATE: AZ
DESCRIPTION QrYy UNIT LABOR MATERIAL RECOLL UPRR TOTAL

ENGINEERING VIORK

ENGINEERING 10000 10000 10000
LABOR ADDITIVE 205% 20500 20500 20500
TOTAL ENGINEERING 30500 30500 30500

SIGNAL WORK

LABOR ADDITIVE 20S% 2084 2084 2084
SALES TAX 2 2 2
SIGNAL 1017 69 1086 1086

TOTAL SIGNAL 3101 11 3172 3192

TRACK & SURFACE WORK

. BALAST 2.00 CL 2280 1521 3801 3801
DILL PREP 300 300 900
ENVIRONMENTAL PERMITS 1 1 1

FLELD WELD 35¢ 350 50D
HOMELINE FREIGHT 300 200 900
LABOR ADDITIVE 205% 86458 86458 86458
MATIL, STORE EXPEMSE 474 474 474
OTH 2702 3071 5773 5773
RATIL 320.00 LF 3655 6315 10570 10870
RDXING 144.00 TF 17310 29416 46726 46726
SALES TAX 1992 1992 1992
SAW CUT STREET APPROACH 6000 6000 6000
TRAFFIC CONTROL 20000 20000 20000

‘ ' TRK-SURF, LIN 8861 8961 8561

i WELD 11320 254 11574 11574

: : XTIE 100,00 EA 22898 8717 31615 31615

| l 10% CONTINGENCY 27000 27000 27000

TOTAL TRACK & SURFACE 155534 107161 262695 2628695
| l LABCR/MATERIAL EXPENSZ 189135 107232 -=----=< --------

l y RECOLLECTIBLE/UPRR EXPENSE 296367 Q ---cemnm-

ESTIMATED PROJECT COST 296367
EXISTING REUSEABLE MATERIAL CREDIT
SALVAGE NOWUSEABLE MATERIAL CREDIT o]

RECOTLECTIBLE LESS CREDITS

THE ABOVE FIGURES ARE ESTIMATES ONLY ANWD SUBJECT TO FLUCLUATLION. IN ‘1HE EVENT CF
AN INCRFEASE OR DECREASE TN THE COST OR QUANTITY OF MATBRIAL OR L.ABOR RKQUIRED,

Exhibit B
Railroad's Track & Surface Material Estimate




EXHI]IT B 1

To Supplemental Agreement
(EXlstmg Pubhc Road Crossmg Improvement)

o C()Ver Sheet for the
Railroad’s Signal Material Estimate



DATE: 2002-01-06
ESTIMATE OF MATERIAL AND FORCE ACCOUNT WWORK
BY THE
UNION PACIFIC RAILROAD

THIS ESTIMATE GOOD FOR 6 MONTHS EXPIRATION DATE IS :2009-07-07

DESCRIPTION OF WORK:
INSTALL AUTOMATIC FLASHING LIGHT CROSSING SIGNALS
WITH GATES AT CILBERT, AZ. RECKER ROAD if.P.933.15

ON THE PROENIX SUB DOTH#741 832N

HORK TO BE PERFORMED BY RAILROAD WITH EXPENSE AS BELOW:
SIGHAL & TRACK - TOWN OF GILBERT - 100%

ESTIMATED USING FEDERAL ADDITIVES WITH QVERHEAD & INDIRECT
CONSTRUCTION COST - SIGNAL 167.76% & TRACK 204.59%

PID: 60168 AWQO: 85360 P, SUBDIV: 933.15, PHOENIX
SERVICE UNIT: 1§ CITY: GILBERT STATE: AZ

DESCRIDPTION QTY UNIT LABOR MATERIAL RECODL UPRR TOTAL

EKUINEERING WORK
BILL FREP 900 900 200
CONTRACT 9165 9165 9165
ENGINEERING 6210 6210 6210
ERNVIROIMENTAL 1 1 1
INSTALL METER 1200 1200 1200
LABOR ADDITIVE 167.76% 214027 214027 214027
PERMITTING 67848 £7848 &£7848

PRELIMINARY ENGINEERING 20000 20000 20000

I ROCK/GRAVEL/FILL 1800 1800 1800

SIG-1TY XNG 119829 119329 1198292
TRANSP/IB/08/RCLW CONTR 13833 13833 13833

TOTAL ENGINEERING 340466 113847 454813 4540813

SICGHAL WORK
LBROR ADDITIVE 167.76% 11706 1706 1706
MATL STORE EXPENSE 4 4 4
SALES TAX 3552 1552 3552
SIGNAL 1017 88812 49829 a9B29

TOTAL SIGHAL 2723 92368 45031 95031

TRACK & SURFACE HORK
FIELD WELD 48 48 a8
MATL S5TORE EXPENSE 84 84 84
O™ 306 2530 3496 34986

SALES TAX 113 113 113
WELD 254 254 254

TOTAL TRACK & SURFACE 954 2041 31995 31995

LABOR/MATERIAL EXPENSE 344643 209256 --c-ammn cmama-m-=
| RECOLLECTIBLE/UFRR EXPERSE 553899 0 - --
| ESTIMATED PROJECT COST 553899
|

THE ABOVE FIGURES ARE ESTIMATES ONLY AND SUBJECT TO FLUCTUATION. IN THE EVERT OF

Exhibit B-1
Railroad's Signal Material Estimate
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EXHIBIT C

To Supplemental Agreement
(Ex1stmg Pubhc Road_ Crossmg_ Improvement)

t Cover S}Iieet _fer theFormﬁof
Contractor’s Right of Entry Agreement



iion
Wb
January 26, 2009

UPRR Folder No.: 2538-74

To the Contractor:

Before Union Pacific Railroad Company can permit you to perform work on its property for the
reconstruction and widening of the existing Recker Road at-grade public road crossing, it will be necessary
for you to complete and execute two originals of the enclosed Contractor’s Right of Entry Agreement.
Please:

l. Fill in the complete legal name of the contractor in the space provided on Page 1 of the Contractor’s
Right of Entry Agreement. If a corporation, give the state of incorporation. If a partnership, give the
names of all partners.

2. Fill in the date construction will begin and be completed in Article 5, Paragraph A.

3. Fill in the name of the contractor in the space provided in the signature block at the end of the
Contractor’s Right of Entry Agreement. If the contractor is a corporation, the person signing on its
behalf must be an elected corporate officer.

4, Execute and return all copies of the Contractor’s Right of Entry Agreement together with your
Certificate of Insurance as required in Exhibit B, in the attached, self-addressed envelope.

5. Include a check made payable to the Union Pacific Railroad Company in the amount of $500.00. If
you require formal billing, you may consider this letter as a formal bill. In compliance with the
Internal Revenue Services' new policy regarding their Form 1099, [ certify that 94-6001323 is the
Railroad Company's correct Federal Taxpayer Identification Number and that Union Pacific Railroad
Company is doing business as a corporation.

Under Exhibit B of the enclosed Contractor's Right of Entry Agrecement, you are required to procure
Railroad Protective Liability Insurance (RPLI) for the duration of this project. As a service to you, Union
Pacific is making this coverage available to you. If you decide that acquiring this coverage from the Railroad
is of benefit to you, please contact Mr. Mike McGrade of Marsh USA @ 800-729-7001, e-mail:

william.j. smith(@marsh.com.

This agreement will not be accepted by the Railroad Company until you have returned all of the
following to the undersigned at Union Pacific Railroad Company:

1. Executed, unaltered duplicate original counterparts of the Contractor’s Right of Entry Agreement;
2. Your check in the amount of $500.00 to pay the required balance due of the required Contractor’s
Right of Entry fee. (The Folder Number and the name “Paul G. Farrell” should be written on the
check to insure proper credit). If you require formal billing, you may consider this letter as a formal
bill; , -
Copies of all of your up-to-date General Liability, Auto Liability & Workman’s Compensation
Insurance Certificates (yours and all contractors’), naming Union Pacific Railroad Company as
additional insured;

L2

Real Estate Department

UNION PACIFIC RAILROAD COMPANY
1400 Douglas Street, MS 1690

Omaha, Nebraska 68179-1690

fax: 402.501.0340



y
i

4, Copy of your up-to-date Railroad Protective Liability Insurance Certificate (yours and all
contractors’), naming Union Pacific Railroad Company as additional insured.

RETURN ALL OF THESE REQUIRED ITEMS TOGETHER IN ONE ENVELOPE.
DO NOT MAIL ANY ITEM SEPARATELY.

If you have any questions concerning this agreement, please contact me as noted below. Have a safe
Yy 3 P
day!

Paul G. Farrell

Senior Manager Contracts
Phone: (402) 544-8620
e-malil: pgfarrell@up.com

*
v‘ '

‘ 6‘;'6 Real Estate Department

. UNION PACIFIC RAILROAD COMPANY

1400 Douglas Street, MS 1690

Omaha, Nebraska 681739-1690
fax: 402.501.0340

ST
P
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Contractor's ROE {Generic) 08-15-07
Form Approved - AVP Law

UPRR Folder No.: 2538-74
UPRR Audit No.:

CONTRACTOR'S RIGHT OF ENTRY
AGREEMENT

THIS AGREEMENT is made and entered into asofthe  dayof
200, by and between UNION PACIFIC RAILROAD COMPANY, a Delaware corporatlon
("Railroad"); and

(NAME OF CONTRACTOR)
a corporation ("Contractor").
(State of Corporation)

RECITALS:

Contractor has been hired by the Town of Gilbert to perform work relating to the reconstruction
and widening of the existing Recker Road at-grade public road crossing (the "work"), with all or a
portion of such work to be performed on property of Railroad in the vicinity of the Railroad's Mile
Post 933.15 on the Railroad's Phoenix Subdivision in Gilbert, Maricopa County, Arizona, as such
location is in the general location shown on the Railroad Location Print marked Exhibit A, and as
specified on the Detailed Print marked Exhibit A-1, each attached hereto and hereby made a part

hereof, which work is the subject of a contract dated between Railroad
and the Town of Gilbert. (Date of Contract)

The Railroad is willing to permit the Contractor to perform the work described above at the
location described above subject to the terms and conditions contained in this Agreement

AGREEMENT:

NOW, THEREFORE, it is mutually agreed by and between Railroad and Contractor, as
follows:

ARTICLE 1-  DEFINITION OF CONTRACTOR.

For purposes of this Agreement, all references in this agreement to Contractor shall include
Contractor's contractors, subcontractors, officers, agents and employees, and others acting under its
or their authority.

ARTICLE 2- RIGHT GRANTED; PURPOSE.

Railroad hereby grants to Contractor the right, during the term hereinafter stated and upon and
subject to each and all of the terms, provisions and conditions herein contained, to enter upon and
have ingress to and egress from the property described in the Recitals for the purpose of performing
the work described in the Recitals above. The right herein granted to Contractor is limited to those

)

BUILDING AMERICA” /¥¥
i

Contractor's ROE (Generic) 08-15-07 Page 1 of 4 ' January 26, 2009
Form Approved - AVP Law




Contractor's ROE (Generic) 08-15-07 m
Form Approved - AVP Law BUILDING AMERICA® {' )

portions of Railroad's property specifically described herein, or as designated by the Railroad
Representative named in Article 4.

ARTICLE3- TERMS AND CONDITIONS CONTAINED IN EXHIBITS B, C & D.

The terms and conditions contained in Exhibit B, Exhibit C and Exhibit D, attached hereto, are
hereby made a part of this Agreement.

ARTICLE4- ALL EXPENSES TO BE BORNE BY CONTRACTOR; RAILROAD
REPRESENTATIVE.

A. Contractor shall bear any and all costs and expenses associated with any work performed by
Contractor, or any costs or expenses incurred by Railroad relating to this Agreement.

B. Contractor shall coordinate all of its work with the following Railroad representative or his or her
duly authorized representative (the "Railroad Representative™):

Mike Battista John Clark
Manager Track Maintenance Manager Signal Maintenance
Union Pacific Railroad Company Union Pacific Railroad Company
1255 South Campbell Avenue 301 Gila Street
Tucson, AZ 85713 Yuma, AZ 85364
Phone: 602-322-2506 Phone: 925-343-4563
Fax: 602-322-2515 Fax: 928-343-4538

C. Contractor, at its own expense, shall adequately police and supervise all work to be performed by
Contractor and shall ensure that such work is performed in a safe manner as set forth in Section 7
of Exhibit B. The responsibility of Contractor for safe conduct and adequate policing and
supervision of Contractor's work shall not be lessened or otherwise affected by Railroad's
approval of plans and specifications involving the work, or by Railroad's collaboration in
performance of any work, or by the presence at the work site of a Railroad Representative, or by
compliance by Contractor with any requests or recommendations made by Railroad
Representative.

ARTICLES- TERM; TERMINATION.

A. The grant of right herein made to Contractor shall commence on the date of this Agreement, and

continue until , unless sooner terminated as herein provided, or
(Expiration Date)

at such time as Contractor has complcted its work on Railroad's property, whichever is earlier.

Contractor agrees to notify the Railroad Representative in writing when it has completed its work

on Railroad's property.

B. This Agreement may be terminated by either party on ten (10) days written notice to the other
party.
ARTICLE 6 - CERTIFICATE OF INSURANCE.

A. Before commencing any work, Contractor will provide Railroad with the (1) insurance bindecrs.
policies, certificates and endorsements set forth in Exhibit C of this Agreement, and (i1) the

Contractor's ROE (Generic) 08-15-07 Page 2 of 4 January 26, 2009
Form Approved - AVP Law
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insurance endorsements obtained by each subcontractor as required under Section 12 of Exhibit
B of this Agreement.

B. All insurance correspondence, binders, policies, certificates and endorsements shall be sent to:

Union Pacific Railroad Company
Real Estate Department
1400 Douglas Street, MS 1690
Omaha, NE 68179-1690
UPRR Folder No.: 2538-74

ARTICLE 7-  DISMISSAL OF CONTRACTOR'S EMPLOYEE.

At the request of Railroad, Contractor shall remove from Railroad's property any employee of
Contractor who fails to conform to the instructions of the Railroad Representative in conncction with
the work on Railroad's property, and any right of Contractor shall be suspended until such removal
has occurred. Contractor shall indemnify Railroad against any claims arising from the removal of
any such employee from Railroad's property.

ARTICLE 8 - ADMINISTRATIVE FEE.

Upon the execution and delivery of this Agreement, Contractor shall pay to Railroad FIVE
HUNDRED DOLLARS ($500.00) as reimbursement for clerical, administrative and handling
expenses in connection with the processing of this Agreement.

ARTICLE 9- CROSSINGS.

No additional vehicular crossings (including temporary haul roads) or pedestrian crossings over
Railroad's trackage shall be installed or used by Contractor without the prior written permission of
Railroad.

ARTICLE 10 - EXPLOSIVES.

Explosives or other highly flammable substances shall not be stored on Railroad's property
without the prior written approval of Railroad.

FIC |

BUILDING AMERICA® {

il
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IN WITNESS WHEREOQOF, the parties hereto have duly cxecuted this agreement in
l duplicate as of the date first herein written.
l UNION PACIFIC RAILROAD COMPANY
(Federal Tax ID #94-6001323)
By:
PAUL G. FARRELL
I Senior Manager Contracts
l (Name of Contractor)
A 5
' Title:
|
Contractor's ROE (Generic) 08-15-07 Page 4 of 4 January 26, 2009
I Form Approved - AVP Law



RAILROAD LOCATION PRINT
ACCOMPANYING A
RIGHT OF ENTRY AGREEMENT

i
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i

|
Recker Road -DOT #741-832
WP 933.15 - Phoenix Subdivision
Existing At-Grade Public Read Cressing
Reconstruction & Widening Project

Phoenix Subdivision

;
:
‘
L

IS HISSTS

NOGL3Sls

P

-5

e

EPECOSRD _

gu AIIOIHS

Dsta use subject o icense
© 2007 Del.arme. Street Attas USA® 2008.

wwwy delorme.com tii (3117 E) Data Zoom 13-0
RAILROAD WORK TO BE PERFORMED: EXHIBIT “A”
1. Re-lay‘320—feet of track; Install 144‘-feet of concrete road ‘ UNION PACIFIC RAILROAD COMPANY
crossing panels; Install 100 cross ties; Install 2 carloads of
ballast; and other track & surface materials. , PHOENIX SUBDIVISION

MILE POST 933.15
GPS:N33°17.9740°, W 111°42.2248°
GILBERT, MARICOPA CO., AZ.

2. Install automatic flashing light crossing signals with gates;
Relocate existing gates, signals, conduits and other signal
facilities; and other signal materials.

3. Engineering Design Review & Flagging. To accompany Conltractor’s Right of Entry Agreement with

BRIEF DESCRIPTION:

A parcel of land located in the East ¥ of Section 35 and the SW'4
of Section 36, Township | South, Range 6 East of the Gila & Salt
River Meridian, in Maricopa County, Arizona.

(Name of Contractor)
for an eaisting at-prade public roud crossing reconstruction, widening and
improvement project.
Folder No. 2538-74 Date: January 26, 2009
IN ALL OCCASIONS, U P COMMUNICATIONS DEPARTMENT MUST BE CONTACTED IN ADVANCE

OF ANY WORK TO DETERMINE EXISTENCE AND LOCATION OF FIBER OPTIC CABLE
PHONE: 1-(800) 336-9193

Exhibit A
Railroad Location Print




Exhibit A-1
Detailed Print
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EXHIBIT B
TO CONTRACTOR'S RIGHT OF ENTRY AGREEMENT

TERMS AND CONDITIONS

Section 1. NOTICE OF COMMENCEMENT OF WORK - FLAGGING.

A.

Contractor agrees to notify the Railroad Representative at least ten (10) working days in advance of Contractor commencing its
work and at least ten (10) working days in advance of proposed performance of any work by Contractor in which any person or
equipment will be within twenty-five (25) feet of any track, or will be near enough to any track that any equipment extension (such
as, but not limited to, a crane boom) will reach to within twenty-five (25) feet of any track. No work of any kind shall be
performed, and no person, equipment, machinery, tool(s), material(s), vehicle(s), or thing(s) shall be located, operated, placed, or
stored within twenty-five (25) feet of any of Railroad's track(s) at any time, for any reason, unless and until a Railroad flagman is
provided to watch for trains. Upon receipt of such ten (10)-day notice, the Railroad Representative will determine and inform
Contractor whether a flagman need be present and whether Contractor needs to implement any special protective or safety
measures. If flagging or other special protective or safety measures are performed by Railroad, Railroad will bill Contractor for
such expenses incurred by Railroad, uniess Railroad and a federal, state or local governmental entity have agreed that Railroad
is to bill such expenses to the federal, state or local governmental entity. If Railroad will be sending the bills to Contractor,
Contractor shall pay such bills within thirty (30) days of Contractor's receipt of billing. If Railroad performs any flagging, or other
special protective or safety measures are performed by Railroad, Contracior agrees that Contractor is not relieved of any of its
responsibilities or liabilities set forth in this Agreement.

The rate of pay per hour for each flagman will be the prevailing hourly rate in effect for an eight-hour day for the class of flagmen
used during regularly assigned hours and overtime in accordance with Labor Agreements and Schedules in effect at the time the
work is performed. In addition to the cost of such labor, a composite charge for vacation, holiday, health and welfare,
supplemental sickness, Railroad Retirement and unemployment compensation, supplemental pension, Employees Liability and
Property Damage and Administration will be included, computed on actual payroll. The composite charge will be the prevailing
composite charge in effect at the time the work is performed. One and one-haif times the current hourly rate is paid for overtime,
Saturdays and Sundays, and two and one-half times current hourly rate for holidays. Wage rates are subject to change, at any
time, by law or by agreement between Railroad and its employees, and may be retroactive as a result of negotiations or a ruling
of an authorized governmental agency. Additional charges on labor are also subject to change. If the wage rate or additional
charges are changed, Contractor (or the governmental entity, as applicable) shall pay on the basis of the new rates and charges.

Reimbursement to Railroad will be required covering the full eight-hour day during which any flagman is furnished, unless the
flagman can be assigned to other Railroad work during a portion of such day, in which event reimbursement will not be required
for the portion of the day during which the flagman is engaged in other Railroad work. Reimbursement will also be required for
any day not actually worked by the flagman following the flagman's assignment to work on the project for which Railroad is
required to pay the flagman and which could not reasonably be avoided by Railroad by assignment of such flagman to other
work, even though Contractor may not be working during such time. When it becomes necessary for Railroad to bulletin and
assign an employee to a flagging position in compliance with union collective bargaining agreements, Contractor must provide
Railroad a minimum of five (5) days notice prior to the cessation of the need for a flagman. If five (5) days notice of cessation is
not given, Contractor will still be required to pay flagging charges for the five (5) day notice period required by union agreement
to be given to the employee, even though flagging is not required for that period. An additional ten (10) days notice must then be
given to Railroad if flagging services are needed again after such five day cessation notice has been given to Railroad.

Section 2. LIMITATION AND SUBORDINATION OF RIGHTS GRANTED

A

The foregoing grant of right is subject and subordinate to the prior and continuing right and obligation of the Railroad to use and
maintain its entire property including the right and power of Railroad to construct, maintain, repair, renew, use, operate, change,
modify or relocate railroad tracks, roadways, signal, communication, fiber optics, or other wirelines, pipelines and other facilities
upon, along or across any or all parts of its property, alt or any of which may be freely done at any time or times by Railroad
without liability to Contractor or to any other party for compensation or damages.

The foregoing grant is also subject to all outstanding superior rights (including those in favor of licensees and lessees of
Railroad's property, and others) and the right of Railroad to renew and extend the same, and is made without covenant of title or

for quiet enjoyment. .

Section 3. NO INTERFERENCE WITH OPERATIONS OF RAILROAD AND ITS TENANTS.

A. Contractor shall conduct its operations so as not to interfere with the continuous and uninterrupted use and operation of the
railroad tracks and property of Railroad, including without limitation, the operations of Railroad's lessees, licensees or others,
unless specifically authorized in advance by the Railroad Representative. Nothing shall be done or permitted to be done by
Contractor at any time that would in any manner impair the safety of such operations. When not in use, Contractor's machinery

Contractor's ROE (Generic) - ExB Page 1 of 3 Exhibit B
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and materials shall be kept at least fifty (50) feet from the centerline of Railroad's nearest track, and there shall be no vehicular
crossings of Railroads tracks except at existing open public crossings. i

B. Operations of Railroad and work performed by Railroad personnel and delays in the work to be performed by Contractor caused
by such railroad operations and work are expected by Contractor, and Contractor agrees that Railroad shall have no liability to
Contractor, or any other person or entity for any such delays. The Contractor shall coordinate its activities with those of Railroad
and third parties so as to avoid interference with railroad operations. The safe operation of Railroad train movements and other
activities by Railroad takes precedence over any work to be performed by Contractor.

Section 4. LIENS.

Contractor shall pay in full all persons who perform labor or provide materials for the work to be performed by Contractor.
Contractor shall not create, permit or suffer any mechanic's or materialmen’s liens of any kind or nature to be created or enforced
against any property of Railroad for any such work performed. Contractor shall indemnify and hold harmless Raiiroad from and
against any and all liens, claims, demands, costs or expenses of whatsoever nature in any way connected with or growing out of
such work done, labor performed, or materials furnished. If Contractor fails to promptly cause any lien to be released of record,
Railroad may, at its election, discharge the lien or claim of lien at Contractor's expense.

Section 5. PROTECTION OF FIBER OPTIC CABLE SYSTEMS.

A. Fiber optic cable systems may be buried on Railroad's property. Protection of the fiber optic cable systems is of extreme
importance since any break could disrupt service to users resulting in business interruption and loss of revenue and profits.
Contractor shall telephone Railroad during normatl business hours (7:00 a.m. to 9:00 p.m. Central Time, Monday through Friday,
except holidays) at 1-800-336-9193 (also a 24-hour, 7-day number for emergency calls) to determine if fiber optic cable is buried
anywhere on Railroad's property to be used by Contractor. If it is, Contractor will telephone the telecommunications
company(ies) involved, make arrangements for a cable locator and, if applicable, for relocation or other protection of the fiber
optic cable. Contractor shall not commence any work until ail such protection or relocation (if applicable) has been
accomplished.

B. Inaddition to other indemnity provisions in this Agreement, Contractor shall indemnify, defend and hold Railroad harmless from
and against all costs, liability and expense whatsoever (including, without limitation, attorneys' fees, court costs and expenses)
arising out of any act or omission of Contractor, its agents and/or employees, that causes or contributes to (1) any damage to or
destruction of any telecommunications system on Railroad's property, and/or (2) any injury to or death of any person employed
by or on behalf of any telecommunications company, and/or its contractor, agents and/or employees, on Railroad's property.
Contractor shall not have or seek recourse against Railroad for any claim or cause of action for alleged loss of profits or revenue
or loss of service or other consequential damage to a telecommunication company using Railroad's property or a customer or
user of services of the fiber optic cable on Railroad's property.

Section 6. PERMITS - COMPLIANCE WITH LAWS.

In the prosecution of the work covered by this Agreement, Contractor shall secure any and all necessary permits and shall
comply with all applicable federal, state and local faws, regulations and enactments affecting the work including, without limitation, all
applicable Federal Railroad Administration regulations.

Section 7. SAFETY.

A. Safety of personnel, property, rail operations and the public is of paramount importance inthe prosecution of the work performed
by Contractor. Contractor shalf be responsible for initiating, maintaining and supervising all safety, operations and programs in
connection with the work. Contractor shall at a minimum comply with Railroad's safety standards listed in Exhibit C, hereto
attached, to ensure uniformity with the safety standards followed by Railroad's own forces. As a part of Contractor's safety
responsibilities, Contractor shall notify Raitroad if Contractor determines that any of Railroad's safety standards are contrary to
good safety practices. Contracter shall furnish copies of Exhibit C to each of its employees before they enter the job site.

B. Without limitation of the provisions of paragraph A above, Contractor shall keep the job site free from safety and health hazards
and ensure that its employees are competent and adequately trained in all safety and health aspects of the job.

C. Contractor shall have proper first aid supplies available on the job site so that prompt first aid services may be provided to any
person injured on the job site. Cantractor shall promptly notify Railroad of any U.S. Occupational Safety and Health
Administration reportable injuries. Contractor shall have a2 nondelegable duty to control its employees while they are on the job
site or any other property of Railroad, and to be certain they do not use, be under the influence of, or have in their possession
any alcoholic beverage, drug or other substance that may inhibit the safe performance of any work.

D. Ifand when requested by Railroad, Contracter shall deliver to Railroad a copy of Contractor's safety plan for conducting the work
(the "Safety Plan"). Railroad shall have the right, but not the obligation, to require Contractor to correct any deficiencies in the
Safety Plan. The terms of this Agreement shall control if there are any inconsistencies between this Agreement and the Safety

Plan.
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Section 8. INDEMNITY. ;

A. To the extent not prohibited by applicable statute, Contractor shall indemnify, defend and hold harmless Railroad, its affiliates,
and its and their officers, agents and employees ('Indemnified Parties”) from and against any and all loss, damagg, injury,
liability, claim, demand, cost or expense (including, without limitation, attorney's, consultant's and expert's fees, and court costs),
fine or penalty (collectively, "loss") incurred by any person (including, without limitation, any indemnified party, contractor, or any
employee of contractor or of any indemnified party) arising out of or in any manner connected with (i} any work performed by
Contractor, or (i) any act or omission of Contractor, its officers, agents or employees, or (jii) any breach of this Agreement by
Contractor.

B. The right to indemnity under this Section 8 shall accrue upon occurrence of the event giving rise to the loss, and shall apply
regardless of any negligence or strict liability of any indemnified party, except where the loss is caused by the sole active
negligence of an indemnified party as established by the final judgment of a court of competent jurisdiction. The sole active
negligence of any indemnified party shall not bar the recovery of any other indemnified party.

C. Contractor expressly and specifically assumes potential liability under this Section 8 for claims or actions brought by Contractor's
own employees. Contractor waives any immunity it may have under worker's compensation or industrial insurance acts to
indemnify Railroad under this Section 8. Contractor acknowledges that this waiver was mutually negotiated by the parties
hereto.

D. No court or jury findings in any employee's suit pursuant to any worker's compensation act or the federal employers’ liability act
against a party to this Agreement may be relied upon or used by Contractor in any attempt to assert liability against Railroad.

E. The provisions of this Section 8 shall survive the completion of any work performed by Contractor or the termination or expiration
of this Agreement. In no event shall this Section 8 or any other provision of this Agreement be deemed to limit any liability
Contractor may have to any indemnified party by statute or under common law.

Section 9. RESTORATION OF PROPERTY.

In the event Railroad authorizes Contractor to take down any fence of Railroad or in any manner move or disturb any of the other
property of Railroad in connection with the work to be performed by Contractor, then in that event Contractor shali, as soon as
possible and at Contractor's sole expense, restore such fence and other property to the same condition as the same were in before
such fence was taken down or such other property was moved or disturbed. Contractor shall remove all of Contractor's tools,
equipment, rubbish and other materials from Railroad's property promptly upon completion of the work, restoring Railroad's property
to the same state and condition as when Contractor entered thereon.

Section 10. WAIVER OF DEFAULT.

Waiver by Railroad of any breach or default of any condition, covenant or agreement herein contained to be kept, observed and
performed by Contractor shall in no way impair the right of Railroad to avail itself of any remedy for any subsequent breach or default.

Section 11. MODIFICATION - ENTIRE AGREEMENT.

No modification of this Agreement shall be effective unless made in writing and signed by Contractor and Railroad. This
Agreement and the exhibits attached hereto and made a part hereof constitute the entire understanding between Contractor and
Railroad and cancel and supersede any prior negotiations, understandings or agreements, whether written or oral, with respect to the
work to be performed by Contractor.

Section 12. ASSIGNMENT - SUBCONTRACTING.

Contractor shall not assign or subcontract this Agreement, or any interest therein, without the written consent of the Railroad.
Contractor shall be responsible for the acts and omissions of ali subcontractors. Before Contractor commences any work, the
Contractor shall, except to the extent prohibited by law; (1) require each of its subcontractors to include the Contractor as "Additional
Insured" in the subconfractor's Commercial General Liability policy and Business Automobile policies with respect to all liabilities
arising out of the subcontractor's performance of work on behalf of the Contractor by endorsing these policies with ISO Additional
Insured Endorsements CG 20 26, and CA 20 48 (or substitute forms providing equivalent coverage; (2) require each of its
subcontractors to endorse their Commercial General Liability Policy with "Contractual Liability Railroads” 1SO Form CG 24 17 10 01
(or a substitute form providing equivalent coverage) for the job site; and (3) require each of its subcontractors to endorse their
Business Automobile Policy with "Coverage For Certain Operations In Connection With Railroads” ISO Form CA2070 10 01 (ora
substitute form providing equivalent coverage) for the job site.
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EXHIBIT C
TO CONTRACTOR'S RIGHT OF ENTRY AGREEMENT

INSURANCE PROVISIONS

Contractor shall, at its sole cost and expense, procure and maintain during the course of the Project and until all Project work on
Raitroad’s property has been completed and the Contractor has removed all equipment and materials from Railroad's property and
has cleaned and restored Railroad’s property to Railroad’s satisfaction, the following insurance coverage:

A. Commercial General Liability Insurance. Commercial genera! liability (CGL) with a limit of not less than $5,000,000 each
occurrence and an aggregate limit of not less than $10,000,000. CGL insurance must be written on ISO occurrence form CG 00
01 12 04 (or a substitute form providing equivalent coverage).

The policy must also contain the following endorsement, which must be stated on the certificate of insurance:
s Contractual Liability Raifroads ISO form CG 24 17 10 01 (or a substitute form providing equivalent coverage) showing
“Union Pacific Railroad Company Property” as the Designated Job Site, and
+ Designated Construction Project(s) General Aggregate Limit ISO Form CG 25 03 03 97 (or a substitute form providing
equivalent coverage) showing the project on the form schedule.

B. Business Automobile Coverage Insurance. Business auto coverage written on SO form CA 00 01 10 01 (or a substitute form
providing equivalent liability coverage) with a combined single limit of not less $5,000,000 for each accident and coverage must
include liability arising out of any auto (including owned, hired and non-owned autos).

The policy must contain the following endorsements, which must be stated on the certificate of insurance:
+ Coverage For Certain Operations In Connection With Railroads ISO form CA 20 70 10 01 (or a substitute form providing
equivalent coverage) showing “Union Pacific Property” as the Designated Job Site.
e Motor Carrier Act Endorsement - Hazardous materials clean up (MCS-90) if required by law.

C. Workers' Compensation and Employers’ Liability Insurance. Coverage must include but not be limited to:
* Contractor's statutory liability under the workers' compensation laws of the state where the work is being performed.

¢ Employers’ Liability (Part B) with limits of at least $500,000 each accident, $500,000 disease policy limit $500,000 each
employee.

If Contractor is self-insured, evidence of state approval and excess workers compensation coverage must be provided.
Coverage must include fiability arising out of the U. S. Longshoremen’s and Harbor Workers' Act, the Jones Act, and the OQuter
Continental Shelf Land Act, if applicable.

The policy must contain the following endorsement, which must be stated on the certificate of insurance:
¢ Alternate Employer endorsement SO form WC 00 03 01 A (or a substitute form providing equivalent coverage) showing
Railroad in the schedule as the alternate employer (or a substitute form providing equivalent coverage).

D. Railroad Protective Liability Insurance. Contractor must maintain Railroad Protective Liability insurance written on ISO
occurrence form CG 00 35 12 04 (or a substitute form providing equivalent coverage) on behalf of Railroad as named
insured, with a limit of not less than $2,000,000 per occurrence and an aggregate of $6,000,000. A binder stating the policy
is in place must be submitted to Railroad before the work may be commenced and until the original policy is forwarded to
Railroad.

E. Umbrella or Excess Insurance. If Contractor utilizes umbrelia or excess policies, these policies must “foliow form” and afford
no less coverage than the primary policy.

F. Pollution Liability Insurance. Pollution liability coverage must be written on ISO form Pollution Liability Coverage Form
Designated Sites CG 00 39 12 04 (or a substitute form providing equivalent liability coverage), with limits of at least
$5,000,000 per occurrence and an aggregate limit of $10,000,000.

If the scope of work as defined in this Agreement includes the disposal of any hazardous or non-hazardous materials from the
job site, Contractor must furnish to Railroad evidence of pollution legal liability insurance maintained by the disposal site operator
for losses arising from the insured facility accepting the materials, with coverage in minimum amounts of $1,000,000 per loss,
and an annual aggregate of $2,000,000.

Other Requirements
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G. All policy(ies) required above (except worker's compensation and employers liability) must include Railroad as “Additional
Insured” using 1ISO Additional Insured Endorsements CG 20 26, and CA 20 48 (or substitute forms providing equivalent
coverage). The coverage provided to Railroad as additional insured shall, to the extent provided under 1SO Additional Insured
Endorsement CG 2026, and CA 20 48 provide coverage for Railroad's negligence whether sole or partial, active or passive, and
shall not be limited by Contractor's liability under the indemnity provisions of this Agreement.

H. Punitive damages exclusion, if any, must be deleted (and the deletion indicated on the certificate of insurance), uniess the law
governing this Agreement prohibits all punitive damages that might arise under this Agreement.

1. Contractor waives all rights of recovery, and its insurers also waive all rights of subrogation of damages against Railroad and its
agents, officers, directors and employees. This waiver must be stated on the certificate of insurance.

J. Priorto commencing the work, Contractor shall furnish Railroad with a certificate(s) of insurance, executed by a duly authorized
representative of each insurer, showing compliance with the insurance requirements in this Agreement.

K. All insurance policies must be written by a reputable insurance company acceptable to Railroad or with a current Best's
Insurance Guide Rating of A- and Class VI or better, and authorized to do business in the state where the work is being
performed.

L. The fact thatinsurance is obtained by Contractor or by Railroad on behalf of Contractor will not be deemed to release or diminish
the liability of Contractor, including, without limitation, liability under the indemnity provisions of this Agreement. Damages
recoverable by Railroad from Contractor or any third party will not be limited by the amount of the required insurance coverage.
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EXHIBIT D
TO CONTRACTOR'S RIGHT OF ENTRY AGREEMENT

MINIMUM SAFETY REQUIREMENTS

The term "employees” as used herein refer to all employees of Contractor as well as all employees of any subcontractor or agent
of Contractor.

. Clothing
A. Allemployees of Contractor will be suitably dressed to perform their duties safely and in a manner that wili not interfere with their
vision, hearing, or free use of their hands or feet.

Specifically, Contractor's employees must wear:
(i) Waist-length shirts with sleeves.
(i) Trousers that cover the entire leg. If flare-legged trousers are worn, the trouser bottoms must be tied to prevent catching.

(iiiy Footwear that covers their ankles and has a defined heel. Employees working on bridges are required to wear safety-toed
footwear that conforms to the American National Standards Institute (ANS{) and FRA footwear requirements.

B. Employees shall not wear boots (other than work boots), sandals, canvas-type shoes, or other shoes that have thin soles or
heels that are higher than normal.

C. Employees must not wear loose or ragged clothing, neckties, finger rings, or other loose jewelry while operating or working on
machinery.

ll. Personal Protective Equipment

Contractor shall require its employees to wear personal protective equipment as specified by Railroad rules, regulations, or
recommended or requested by the Railroad Representative.

(i) Hard hat that meets the American National Standard (ANSI) Z89.1 — latest revision. Hard hats should be affixed with
Contractor’s company logo or name,

(i) Eye protection that meets American National Standard (ANSI) for occupational and educational eye and face protection,
Z87.1 —1atest revision. Additional eye protection must be provided to meet specific job situations such as welding, grinding,
etc.

(iiiy Hearing protection, which affords enough attenuation to give protection from noise levels that will be occurring on the job
site. Hearing protection, in the form of plugs or muffs, must be worn when employees are within:

oecuon, !

100 feet of a locomotive or roadway/work equipment

15 feet of power operated tools

150 feet of jet blowers or pile drivers

150 feet of retarders in use (when within 10 feet, employees must wear dual ear protection — plugs and muffs)

(iv) Other types of personal protective equipment, such as respirators, fall protection equipment, and face shields, must be worn
as recommended or requested by the Railroad Representative.

ll. On Track Safety

Contractor is responsible for compliance with the Federal Railroad Administration’s Roadway Worker Protection regulations —
49CFR214, Subpart C and Railroad's On-Track Safety rules. Under 49CFR214, Subpart C, railroad contractors are responsibie for
the training of their employees on such regulations. In addition to the instructions contained in Roadway Worker Protection

regulations, all employees must:
(i) Maintain a distance of twenty-five (25) feet to any track unless the Railroad Representative is present to authorize

movements.

(i) Wear an orange, reflectorized workwear approved by the Railroad Representative.

(iil) Participate in a job briefing that will specify the type of On-Track Safety for the type of work being performed. Contractor
must take special note of limits of track authority, which tracks may or may not be fouled, and clearing the track. Contractor
will also receive special instructions relating to the work zone around machines and minimum distances between machines

while working or traveling.

IV. Equipment

A. ltis the responsibility of Contractor to ensure that all equipment is in a safe condition to operate. If, in the opinion of the Railroad
Representative, any of Contractor's equipment is unsafe for use, Contractor shall remove such equipment from Railroad’s
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property. In addition, Contractor-must ensure that the operators of all equipment are properly trained and competent in the safe
operation of the equipment. In addition, operators must be:

= Familiar and comply with Railroad's ruies on lockout/tagout of equipment.

»  Trained in and comply with the applicable operating rules if operating any hy-rail equipment on-track.
= Trained in and comply with the applicable air brake rules if operating any equipment that moves rail cars or any other
railbound equipment.

B. All self-propelled equipment must be equipped with a first-aid kit, fire extinguisher, and audible back-up warning device.
Unless otherwise authorized by the Railroad Representative, all equipment must be parked a minimum of twenty-five (25) feet
from any track. Before leaving any equipment unattended, the operator must stop the engine and properly secure the equipment
against movement. .

D. Cranes must be equipped with three orange cones that will be used to mark the working area of the crane and the minimum
clearances to overhead powerlines.

V. General Safety Requirements

A. Contractor shall ensure that all waste is properly disposed of in accordance with applicable federal and state regulations.

B. Contractor shall ensure that all employees participate in and comply with a job briefing conducted by the Railroad
Representative, if applicable. During this briefing, the Railroad Representative will specify safe work procedures, (including On-
Track Safety) and the potential hazards of the job. If any employee has any questions or concerns about the work, the employee
must voice them during the job briefing. Additional job briefings will be conducted during the work as conditions, work
procedures, or personnel change.

C. All track work performed by Contractor meets the minimum safety requirements established by the Federal Railroad
Administration's Track Safety Standards 49CFR213.

D. All employees comply with the following safety procedures when working around any railroad track:

(i) Always be on the alert for moving equipment. Employees must always expect movement on any track, at any time, in either
direction.

(i) Do not step or walk on the top of the rail, frog, switches, guard rails, or other track components.

(iil) In passing around the ends of standing cars, engines, roadway machines or work equipment, leave at least 20 feet between
yourself and the end of the equipment. Do not go between pieces of equipment of the opening is less than one car length
(50 feet).

(iv) Avoid walking or standing on a track unless so authorized by the employee in charge.

(v) Before stepping over or crossing tracks, look in both directions first.

(vi) Do not sit on, lie under, or cross between cars except as required in the performance of your duties and only when track and
equipment have been protected against movement.

E. All employees must comply with all federal and state regulations concerning workplace safety.
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INTRODUCTION

This traffic study analyzes the impacts of the proposed mixed residential/commercial
development located south of Ray Road, west of Power Road, east of Wade Road, and
north of Pecos Road. This particular area is a portion of a larger development, the Cooley
Station Master Planned Community. It is located in Gilbert, Arizona as shown on Figure
1. A previous traffic study in this area addressed the entire master planned community at
full buildout conditions. This study analyzes the southern portion of the previous Cooley
Master Plan.

The purposes of this study are:

1. To determine the access and egress needs to serve the site,

2. To review driveway, access, and deceleration lane configurations on the
adjacent roadway network, and

3. To prepare a traffic impact study for submittal to the Town of Gilbert.

Traffic conditions were analyzed for two scenarios: background traffic in Year 2015, plus
full development of Cooley Station, and background traffic in the horizon Year 2025,
plus full development of the site. Traffic is analyzed at accesses and on all adjacent
roadways within one-half mile.

This revised report incorporates comments from the Town of Gilbert datcd Secptember 15,
2006. A copy of the comments and a response memorandum are included in Appendix G.

The conclusions of this report are listed in the final section, RECOMMENDATIONS.
Appendix A contains summaries of individual capacity analyses. The following sections
detail the methodology used to reach the conclusions.

DESCRIPTION OF PROPOSED DEVELOPMENT

The schematic site plan for the proposed development is shown on Figure 2. It is a mixed
residential and commercial development with £8,099 dwelling units, a +79.74 acre
Village Center, 4 +40.03 acre Business Park, a £21 acre K-8 School, and +21.2 acre
shopping center parcel. The residential lots are composed of single family, town homes
and apartments. The commercial site is assumed to have general retail stores and is
regarded as a shopping center. '

There is an existing high school, Higley High School, located on the northeast corner of
Pecos Road and Recker Road. There is also an existing shopping center located on the
northwest corner of Williams Field Road and Power Road. Arizona State University
Polytechnic Campus is also located near the site, east of Power Road. These adjacent
sites create additional traffic on the arterial roadways and will interact with the site.
Currently the site area and most of the surrounding area a combination of agricultural and
residential land uses, with extensive development occurring in the area.

Cooley Station Traffic Impact Study Page 3
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DESCRIPTION OF ROAD NETWORK

The internal road network is shown on Figure 2.

Power Road serves as the main north-south through street, connecting the site area to the
San Tan Freeway. Power Road is currently two lanes in each direction in the vicinity of
the site. Power Road has signalized intersection control at Ray Road, Williams Field
Road, and Pecos Road.

Recker Road is currently under construction south of Wamer Road and between Williams
Field Road and Pecos Road. Recker Road has signalized intersection control at Pecos
Road, Ray Road and Warner Road, and is four-way STOP sign controlled at Williams
Field Road. Although it is an arterial, Recker Road does not have an interchange with the
San Tan Freeway, and it does not extend through to Germann Road on the south.

Williams Field Road is currently two lanes in each direction in the vicinity of the site,
with a posted speed limit of 45 mph.

East of Recker Road, Ray Road is a five-lane road (two lanes westbound and three lanes
eastbound). West of Recker Road, Ray Road is a six-lane road. The posted speed limit on
Ray Road is 45 mph.

West of Recker Road, Pecos Road is a five-lane roadway (two lanes eastbound and three
lanes westbound). East of Recker Road, Pecos Road is a six-lane roadway. The posted
speed limit is 45 mph.

TRIP GENERATION

The first step in estimating traffic from the proposed development is to calculate the total
estimated vehicle trips to and from the site on an average weekday after the site has been
completely built out. This is called trip generation. Vehicle trips are estimated for a total
average weekday and for AM and PM peak hours. Trip Generation, Seventh Edition,
2003, and the Trip Generation Handbook, 2 Edition, June 2004, published by the
Institute of Transportation Engineers (ITE), were the sources for the trip rates used in this
study.

For a large area such as this, some trips will have both their origin and their destination
end within the study area. These are referred to as “internal” trips. Other trips will have
one end, either origin or destination, in the site and the other end outside the site. These
are referred to as “external” trips. The arterial street approaches to the site that these
external trips use are referred to as “external stations.”

Each trip has two trip ends. The trip Production end represents the end of the trip where
the decision to make a trip is made. Generally, this is the home end of a home-based trip.
The Attraction end of the trip is generally the end where the trip maker engages in some
activity, such as employment, shopping, education or recreation.

Cooley Station Traffic Impact Study Page 6
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TCAD ID is the ID unique to the TransCAD modeling program used to identify the
endpoint associated with each parcel.

Parcel Type describes the parcel use.

Units specifies the units of land use used for generating trips. “Thousands of Gross
Square Feet” is abbreviated TGSF. Dwelling units is abbreviated DUs.

Amount is the number of units in the parcel (i.e. 544 Thousand Gross Square Feet or 134
Dwelling Units).

LUC is the ITE Land Use Code. It refers to the section of the ITE manual from which the
trip rates were obtained.

Rates present the number of daily, AM peak hour and PM peak hour vehicle trips to and
from the subject land use per unit.

Percent In is the percentage of AM and PM vehicle trips arriving inbound at the land
use. The remaining percent of trips are leaving outbound. For instance, 25 percent of AM
peak hour trips are arriving at a single family home, and the remaining 75 percent are
leaving the home. For daily trips, it is assumed that 50 percent are inbound trips and 50
percent are outbound trips.

Trips are the calculated number of trips. They are calculated as the amount times the rate
times the percent inbound or outbound.

Productions and Attractions for adjacent developments can be found in Appendix D.
Detailed trip generation tables for the adjacent developments are shown in Appendix C.
The total internal Productions for the study area are more than the total internal
Attractions. The difference is Attractions to external stations. These are trips between the
study area and other locations in the metropolitan region.

TRIP DISTRIBUTION

Trip distribution is the process of assigning a starting location for each inbound trip to the
site and an ending location for each outbound trip. Daily, AM peak hour and PM peak
hour trips are distributed separately. -

External trips are split between a number of external stations, which represent arterial
approaches to the study area. Total external trip Attractions are calculated as the
difference between internal Productions and internal Attractions. Specifically;

Total Daily A(Ext) = Total Daily P(Int) — Total Daily A(Int)

Total AM-In A(Ext) = Total AM-Out P(Int) — Total AM-In A(Int)
Total AM-Out A(Ext) = Total AM-In P(Int) — Total AM-Out A(Int)
Total PM-In A(Ext) = Total PM-Out P(Int) — Total PM-In A(Int)
Total PM-Out A(Ext) = Total PM-In P(Int) — Total PM-Out A(Int)

Cooley Station Traffic Impact Study Page 10
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Where,

Daily = ADT trip generation

. A = Attractions
” p = Productions
Int = Internal zone
3 Ext = External station

Site trips were distributed by direction proportionally to the sum of Year 2020 population

L and employment forecasts within ten miles of the center of the site. These projections
' were obtained from Year 2020 Population and Employment projections by the Maricopa
Association of Government (MAG). These values are shown in Table 3. A worksheet of
. MAG data for the site is included in Appendix B.

Table 3
I Trip Distribution Percentages
! Cooley Station Traffic Impact Study
. Direction Trip Distribution Percentage
o Higley Road, North 20%
; Recker Road, North 2%
Power Road, North 2%
.- San Tan Freeway, East 15%
o Ray Road, East 3%
; Williams Field Road, East 5%
P Pecos Road, East 1%
: ‘j Power Road, South 2%
P Higley Road, South 4%
‘D? Pecos Road, West 5%
! Williams Field Road, West 10%
‘3 Ray Road, West 10%
7 San Tan Freeway, West 21%
Total 100%

‘1‘}:.

S

The next step is to run the TransCAD program gravity model to create tables of trip

i origins and destinations. The gravity model is the most widely used trip distribution
- model. This model explicitly relates flows between zones to inter-zonal impedance to
. travel.
:

-
“ Cooley Station Traffic Impact Study Page 1!
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The assumption behind the gravity model is that the number of trips produced at zone i
that are attracted to zone j is proportional to:

%]

.

e The number of trips produced in zone i
o The number of trips attracted to zone j
» A function of the relative impedance between the zones, called impedance.

s
Ll

Q

-

PR

I

For this study the impedance between zones i and j is defined as:

F(ey) = (1/cy) x €20,

FE

Where, cjj = travel time between zones i and j, which is distance times 60 divided by
miles per hour. For external stations, a distance to the average location for trips going in
that direction was added to the calculation of distance. The final step is to convert the trip
matrices from the gravity model into trip matrices ready to assign to the network.

BN
a._iJ

8.4

There are three trip matrices for assignment:

o 1. Average Daily Traffic (ADT) This is the daily trip table, balanced so that trips from
‘ zone i to zone j equal trips from zone j to zone i.

2. AM Trip Table The trip table made with AM inbound Productions and outbound
Attractions is transposed and added to the trip table made with AM outbound
Productions and inbound Attractions.

PM Trip Table The trip table made with PM inbound Productions and outbound
Aftractions is transposed and added to the trip table made with PM outbound
{ ] Productions and inbound Attractions.

J

.._
b

i STUDY AREA TRAFFIC ASSIGNMENT

] A traffic assignment was performed with the use of TransCAD transportation software.
Vehicle trips between each origin and destination were determined as outlined above and
_ combined in an origin-destination (O-D) matrix in TransCAD. A graphical representation

4 of the transportation network servicing the study area was also created in TransCAD. The
flows of traffic for each O-D pair in the matrix were loaded onto the transportation
- network. The number of trips assigned to a roadway is based upon the travel time each
- path could carry.

_’_] A User Equilibrium Capacity Restraint method was used to assign the trips within
. TransCAD. Capacity Restraint recalculates travel time on roadways based on the volume
- and level of congestion on them. The program then reassigns trips using the new travel
= times. This is repeated up to 20 iterations to achieve an equilibrium solution. Background
traffic is included for the recalculation of travel time in each iteration.

User equilibrium uses an iterative process to achieve a convergent solution in which no
traveler can improve his or her travel time by shifting routes.

3

n
Y- v

Cooley Station Traffic Impact Study Page 12



'R 9] “

™

v |
u o

In each iteration, network link flows are computed, which incorporate link capacity
restraint effects and flow-dependent travel times. The formulation of the User
Equilibrium problem as a mathematical program and the Frank-Wolf solution method
employed in TransCAD are described in the TransCAD user manual, Technical Notes

section in Chapter 9.

This process was first completed for the entire study area with full access on all site
roadways and accesses. Figure 3 presents an arca key map for the study area. Figure 4
presents the study arca average daily traffic for full buildout, and Figure 5 presents AM
and PM peak hour turning movements at critical intersections, expected to be traveling to
and from the study area.

As mentioned in the TRIP GENERATION section, the study area includes the Cooley
Station development, and several adjacent parcels. The adjacent parcels are the adjacent
Park, the Dibella commercial and residential property and the adjacent existing high
school.

BACKGROUND TRAFFIC

Background traffic is the amount of traffic that would be on area roads in the future, if the
proposed development were not built.

For Year 2025, background values on the roadways were determined by subtracting the
study area traffic, as described in the previous section, from the Year 2025 MAG

projections for the area.

For Year 2015, the background traffic for Year 2025 calculated above was then taken and
interpolated between existing counts and Year 2025 to obtain Year 2015 background
volumes.

For Year 2025, average daily traffic was converted to hourly volumes using the following
formula:

DDHV = AADTxKxD

Where: AADT = forecast average annual daily traffic (vpd)
: DDHYV = directional design hourly volume (vph)
K = percent of AADT occurring in the peak hour, and
D = percent of peak-hour traffic in the heaviest direction.

A K value of 0.09 was used for the roadways. A D value of 60 percent was used, going
westbound and northbound during the AM peak hour, and eastbound and southbound
during the PM peak hour. To estimate total background AM and PM peak hour turns, a
nonlinear programming procedure was developed. This inputs the approach and departure
volumes determined above and a starting estimate of percent right and left turns for each
approach.

Cooley Station Traffic Impact Study Page 13
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This procedure produces tum volumes, which minimizes the following objective
- function:

Min. K = £(Vg - Vc)* + 0.5 x Z(Tg - Te)?

Subjectto:  Total approach volume = Total departure volume

- Approach volumes are held constant

All turns are non-negative

Approach and departure volumes are summation of turn volumes

Where: VE, V= Estimated and output approach and departure volumes
Tg,Tc = Estimated and output turning volumes for each approach.

Before running the optimization routine, total approach and departure volumes are
balanced. This approach was used to estimate background traffic for Year 2025.

The resulting background average daily traffic for Year 2015 is shown on Figure 6, while
b, the resulting average daily traffic for Year 2025 is shown on Figure 7, with AM and PM
peak hour turning movements for Year 2025 shown on Figure 8.

TOTAL TRAFFIC

Total traffic is the sum of the site traffic plus the background traffic. Total estimated Year
2015 average daily traffic is shown on Figure 9. Total estimated average daily traffic for
Year 2025 is shown on Figure 10, with AM and PM peak hour turning movements
shown on Figure 11 for Year 2025.

. l

—a.

-

Ll R S

TRAFFIC ANALYSIS

A,

For Year 2015, generalized average daily service volumes by level of service (LOS) were
used to estimate needed lanes. These daily service volumes were taken from Table 4-2 of
Quality/Level of Service Handbook, prepared by State of Florida Department of
Transportation, 2002. Excerpts from this publication are found in Appendix E. Level of
service C was used to determine the break point between two-lane and four-lane roads,
and Level of service D volume was used to determine the break between four-lane and
six-lane roads. Roads operating at the low end of the range of service volumes are not
recommended to have medians. These are minor arterials or collectors. The resulting
recommended lanes for Year 2015 are found on Figure 12.

—_ ‘,....,.v _——y
[y

L

SN
g,

!

1
i

i

For Year 2025, the critical intersections were analyzed using the methodologies presented
in the Highway Capacity Manual, 2000 Edition, and were evaluated using HCS 2000
Software. Capacity analysis was completed for both AM and PM peak hours for total
Year 2025 traffic including full site buildout conditions.
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Signalized intersection analysis is based on contro] delay.
Control delay includes initial deceleration delay, queue
move-up time, stopped delay, and final acceleration delay.
The level of service (LOS) criteria for signalized
intersection analysis is presented in Table 4. The
signalized intersection analysis used a cycle length of 94
seconds.

Unsignalized intersections were analyzed as STOP sign
controlled intersections using the unsignalized intersection
portion of the HCS 2000 Software. The LOS for the
“worst” turning movements is reported for unsignalized
intersections. Usually, this is the left turn from the minor
street or access drive. The LOS criterion for unsignalized
intersections is reported in Table 5.

All unsignalized intersections were analyzed as full
access intersections. STOP sign control was set on the
minor street approach.

Most of the study intersections will operate at an LOS C
or better under future conditions, with two exceptions.

The unsignalized intersection of Cooley Loop South and
Cooley Loop West experiences an LOS E in the
morning peak hour for northbound left tumns. In addition,
the signalized intersection of Williams Field Road and
Recker Road experiences an LOS D in the evening peak
hour.

The resulting levels of service are shown on Figure 13

for Year 2025 conditions. HCS worksheet summaries
are included in Appendix A.

DESIGN ISSUES

Proposed Roundabonts

Table 4
Level of Service Criteria for
Signalized Intersections
Cooley Station Traffic Impact Study
Level of Control Delay
Service (sec./veh.)
<10.0
>10.0 and £20.0
>20.0 and £35.0
>35.0and £55.0
> 55.0 and < 80.0
> 80.0
Source: Exhibit 16-2, Highway
Capacity Manual 2000,
Transportation Research Board

MmO w >

Table 5
Level of Service Criteria for

Unsignalized Intersections
Cooley Station Traffic Impact Study

Level of Control Delay
Service (sec./veh.)
<10.0
>10.0and < 15.0
>15.0 and £25.0
>25.0and £35.0
>35.0and £50.0
>50.0
Source: Exhibit 17-2, Highway
Capacity Manual 2000, Transportation
Research Board.

Mmoo O w >

Roundabouts are proposed at several locations throughout the Cooley Station
development, including several located along Boulevard Road between Cooley Loop
South and Recker Road. All are on local or collector streets. If the outside radius of the
circular roadway is between 100 and 110 feet, the roundabouts will provide adequate
capacity, improved safety and trucks and fire trucks will be able to maneuver through

them.

Cooley Station Traffic Impact Study
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Right Turn Lanes

Right turn deceleration lanes are justified at the following locations due to high volumes
of right turns:

s Power Road at Williams Field Road (southbound to westbound and eastbound
to southbound)

¢ Recker Road at Ray Road (westbound to northbound and eastbound to
southbound). -

These are right turn lanes at signalized intersections that will experience high peak hour
turning volumes and for which the right turn lanes result in an overall reduction in delay.

SIGNAL WARRANT ANALYSIS

The Maricopa Department of Transportation (MCDOT) has adopted guidelines for
determining if traffic signals are warranted on the basis of estimates of average daily
traffic (ADT). These are established by Policy/Procedure Guideline 4-4.6. These
guidelines extrapolate the traffic signal warrants of the Manual on Uniform Traffic

Control Devices (MUTCD) to estimates of total daily volumes. The guidelines are found
in Appendix H.

Year 2015

These procedures were utilized with the average daily traffic volumes for Year 2015 at
the following intersections:

Williams Field Road at Cooley Loop East
Recker Road at Cooley Loop North
Recker Road at Williams Field Road
Recker Road at Cooley Loop South
Recker Road at Boulevard Road

Williams Field Road at Cooley Loop West

Signal warrants were not completed for the following intersections since signals currently
exist at these intersections:

e Recker Road at Ray Road
o Recker Road at Pecos Road
o Williams Field Road at Power Road

Table 6 compares approach volumes and warranting volumes for the above referenced
intersections.-
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Table 6

Traffic Signal Needs Using ADT Volume Warrant (Year 2015)
Cooley Station Traffic Impact Study

Intersection Williams Field Recker Road at Recker Road at
Road at Cooley ~ Cooley Loop ~ Williams Field
Loop East North Road
Major Street ADT 31,585 21,810 29,290
Major Street Warranting ADT 12,000 12,000 12,000
Minor Street Approach ADT 7,340 5,480 23,270
Minor Street Warranting Volume 3,000 3,000 4,000
Meets Warrant? Yes Yes Yes
Intersection Recker Road at  Williams Field Recker Road at
Cooley Loop  Road at Cooley Boulevard
South Loop West Road
Major Street ADT 22.405 28,980 17,250
Major Street Warranting ADT 12,000 12,000 12,000
Minor Street Approach ADT 7,540 6,230 7,800
Minor Street Warranting Volume 3,000 3,000 3,000
Meets Warrant? Yes Yes Yes

As can be seen from Table 6, the following intersections are anticipated to meet traffic
signal warrants fro Year 2015 conditions:

Williams Field Road at Cooley Loop East

Recker Road at Cooley Loop North

Recker Road at Williams Field Road

Recker Road at Cooley Loop South

Recker Road at Boulevard Road

Williams Field Road at Cooley Loop West

Year 2025

These procedures were utilized with the average daily traffic volumes for Year 2025 at
the following intersections:
* Recker Road at Galveston Road
~»  Williams Field Road at Wade Drive
- e Williams Field Road at Access 2
e Williams Field Road at Access 1

Table 7 compares approach volumes and warranting volumes for the above referenced
intersections.
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Table 7

Traffic Signal Needs Using ADT Volume Warrant (Year 2025)
Cooley Station Traffic Impact Study

Intersection Recker Road at Williams Field Road
Galveston Road at Wade Drive
Major Street ADT 24,575 29,830
Major Street Warranting ADT 12,000 12,000
Minor Street Approach ADT ) 8,190 3,450
Minor Street Warranting Volume 3,000 3,000
Meets Warrant? Yes Yes
Intersection Williams Field Williams Field
Road at Access 1 Road at Access 2
Major Street ADT 28,185 33,225
Major Street Warranting ADT 12,000 12,000
Minor Street Approach ADT 9,000 9,410
Minor Street Warranting Volume 3,000 3,000
Meets Warrant? Yes Yes

As can be seen from Table 7, the following intersections are anticipated to meet traffic
signal warrants fro Year 2025 conditions:

¢ Recker Road at Galveston Road

¢ Williams Field Road at Wade Drive

e Williams Field Road at Access 2

e Williams Field Road at Access 1.

RECOMMENDATIONS

The proposed site is a mixed residential and commercial site that will generate an
estimated 117,006 total trip ends per day, with 4,373 morning peak hour outbound trips
total and 6,100 evening peak hour inbound trips total. The traffic disperses in such a way
that it can be accommodated on the internal driveway and connecting arterial system with
the following recommended improvements. Recommendations are shown on Figure 12
for Year 2015 and Figure 13 for Year 2025. Town of Gilbert standard cross sections are
found in Appendix F.

Year 2015 Conditions:

* The following roadways are recommended to be four-lane, divided roadways for Year
2015:

* Williams Field Road (west of Cooley Loop East and east of Access 2)
e Power Road
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Williams Field Road between Cooley Loop East and Access 2 is recommended to
have three lanes in each direction.

The following roadways are recommended to be four-lane roadways for Year 2015
conditions:

e RayRoad
e Recker Road

The following roadways are recommended to be four-lane roadways for Year 2015
conditions:

e Galveston Road

¢ Boulevard Road

e Wade Drive

o Cooley Loop

o Williams Field Road (east of Power Road).

Locations where traffic signals are expected to be warranted by 2015 are shown on
Figure 12, and include the following:

o Williams Field Road at Cooley Loop East

o Recker Road at Cooley Loop North

¢ Recker Road at Williams Field Road

o Recker Road at Cooley Loop South

» Recker Road at Boulevard Road

» Williams Field Road at Cooley Loop West

Year 2025 Conditions:

Right turn deceleration lanes are recommended at the following locations:

o Power Road at Williams Field Road (southbound to westbound and eastbound
to southbound)

¢ Recker Road at Ray Road (westbound to northbound and eastbound to
southbound).

The internal collector streets should be designed in accordance with the Town of
Gilbert design standards.

Power Road and Ray Road are recommended to be six-lane roadways per the Town
of Gilbert standards.

The proposed roundabouts, including several located along Boulevard Road between
Cooley Loop South and Recker Road are recommended to have an outside radius of
the circular roadway between 100 and 110 feet. The roundabouts will provide
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adequate capacity,;improved safety and trucks and fire trucks will be able to
maneuver through them,

e Additional traffic signals are recommended at the following locations for Year 2025

(recommendations are shown on Figure 13-1 and Figure 13-2):
s Recker Road at Galveston Road
e Williams Field Road at Wade Drive
o Williams Field Road at Access 2
e Williams Field Road at Access 1
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/8/2006
HCS+" DETAILED REPORT
~aneral Information Site Information
alyst SAD Z Intersection Recker Rd at Ray Road
agency or Co. TASK Eng Area Type All other areas
Qate Performed 11/8/2006 Jurisdiction Gilbert
ne Period Analysis Year
Project ID 5igl<ozzér5Road at Ray Road AM Pk
“sjume and Timing Input
EB WB NB SB
- LT TH RT LT T RT LT T™ RT LT TH RT
¥ mber of Lanes, N1 1 3 1 1 3 1 7 2 0 1 2 0
ne Group L T R L T R L R L TR
plume, V (vph) 35 457 218 25 432 359 398 435 240 315 345 6
 Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 0
“ ak-Hour Factor, PHF 092 092 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
iFetimed (P) or Actuated (A) A A A A A A A A A A A A
Rtart-up Lost Time, 11 20 2.0 20 20 2.0 2.0 2.0 20 2.0 20
: tension of Effective Green, e 20 20 20 20 20 20 2.0 2.0 20 20
Frival Type, AT 3 3 3 3 3 3 3 3 3 -3
it Extension, UE 3.0 30 30 3.0 30 30 30 30 30 30
{ tering/Metering, | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
S ryp—— Demand, Qo 00 |oo0 00 Joo Joo oo Jloo J|oo 0.0 0.0
?nd / Bike / RTOR Volumes o 0 60 0 0 0 0 0 40 0 0 0
! e Width 120 12.0 12.0 12.0 120 120 12.0 12.0 120 12.0
’;’a‘rking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
?'—\_rking Maneuvers, Nm
{ ses Stopping, Ns 0 0 0 0 0 0 0 0 0 0
'\Lllin. Time for Pedestrians, Gp 3.2 32 32 3.2
ii‘yasing EW Perm 02 03 04 NS Perm Excl. Left 07
i G= 270 G= G= G= G= 250 G= 104 G= G=
haing Y= 4 Y- Y= Y= Y= 4 Y= 4 Y= Y=
Iration of Analysis, T = 0.25 Cycle Length, C= 744
[T Group Capacity, Control Delay, and L.OS Determination :
EB WB NB SB
1 T ] A RT T ™ RT T TH RT LT ™ RT
4 usted Flow Rate, v 38 497 172 27 470 390 433 690 342 382 i
;j.ae Group Capacity, ¢ 314 1878 586 301 1878 586 655 1158 514 1212
“.c Ratio, X 0.12 0.26 0.29 0.09 0.25 0.67 0.66 0.60 0.67 0.32
T al Green Ratio, g/C 0.38 0.36 0.36 0.36 0.36 0.36 0.53 0.34 0.53 0.34
'Wform Delay, d4 15.8 16.7 16.9 15.6 16.6 19.9 16.2 20.5 211 18.3
-1'ogression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
] J'ay Calibration, k 0.11 0.11 0.11 0.11 0.11 024 0.24 0.18 0.24 o011
| sremental Delay, d, 0.2 0.1 03 0.1 0.1 29 25 0.8 33 02
nitial Queue Delay, d3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 “rol Delay 16.0 16.8 17.2 15.7 16.7 228 187 21.3 24.4 185
se Group LOS B B B B B c B c c B
&pproach Delay 16.8 19.3 20.3 21.3
1 Sroach LOS B B c c
_rsection Delay 19.6 X, =076 Intersection LOS B

pyright @ 2005 University of Florida, Al Rights Reserved
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11/8/2006

BACK-OF-QUEUE WORKSHEET

General Information

Project Description  Recker Road at Ray Road AM Pk Hr-2025

Average Back of Queue

EB WB NB SB
LT TH | RT | LT H RT | LT i RT LT TH B

Lane Group L T R L T R L TR L R
tnitial Queue/Lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ]ﬁ'
Fiow Rate/Lane Group 38 497 172 27 470 390 433 690 342 382

. | Satflow/Lane 864 1900 1615 830 1900 1615 1238 1810 971 1894 {f
Capacity/Lane Group 314 1878 586 301 1878 586 655 1158 514 1212
Flow Ratio 0.0 0.1 0.1 0.0 01 0.2 0.3 0.2 0.4 0.1 IE
v/c Ratio 0.12 0.26 0.29 0.09 0.25 0.67 0.66 0.60 0.67 0.32
| Factor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 @
Arrivat Type 3 3 3 3 3 3 3 3 -3 3 _
Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 :ﬂ
PF Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 -
Q1 0.5 27 2.5 0.4 2.5 6.8 4.8 6.2 3.8 3.1 :“r
ks 0.3 0.5 0.4 03 0.5 0.4 0.5 0.5 0.4 0.5 —
Qz 0.0 02 0.2 0.0 02 0.9 0.9 0.7 0.8 0.2 g
Q Average 0.6 28 27 0.4 2.7 7.6 57 6.9 46 33 L";
Percentile Back of Queue (95th percentile) -
fa% 2.1 20 2.0 2.1 20 1.9 1.9 1.9 20 20 E‘;
Back of Queue 1.2 57 55 08 54 14.4 11.1 13.1 9.1 6.6 -
Queue Storage Ratio 1
Queue Spacing 250 25.0 25.0 25.0 250 25.0 25.0 25.0 25.0 250 e
Queue Storage 0 0 0 0 0 0 0 0 0 0 ‘lhl
Average Queue Storage Ratio -
95% Queue Storage Ratio ;‘l

Copyright @ 2005 University of Florida, All Rights Reserved
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/812006

TWO-WAY STOP CONTROL SUMMARY

:neral Information

Site Information

L~nalyst

MG

Intersection

Galveston Rd at Wade Drive

lAgency/Co.

TASK Eng

Murisdiction

Gilbert

: wite Performed

8/6/2006

Analysis Year

2025

dalysis Time Period

AM PK Hr-2025

ioject Description

Galveston Road at Wade Drive AM Pk Hr-2025

asUWest Street. Galveston Road

North/South Street:  Wade Drive

ersection Orientation:

East-West

[Study Period (hrs): 0.25

. shicle Volumes and Adjustments

Eastbound

Westbound

r“q“ﬁ:r Street
! vement

i

2

5

i
3
L

T

Alw
s

T

b2 (veh/h)

68

253

_,,:J_‘ak-Hour Factor, PHF

0.92

o
[V EieY 16,1
N
[~
N

0.92 0

N

% wrly Flow Rate, HFR (veh/h)

73

ulo|ula]e

274

}ﬁcent Heavy Vehicles

oluo]olu

o] w fwoln

[Edian Type

Undivided

. Channelized

ihes

f vnfiguration

Ilele
-

stream Signal

0

@_;nor Street

Northbound

0

Southbound

‘rﬂgvement

8

11 12

T

T R

1
L _dume (veh/h)

18

55

16 5

Peak-Hour Factor, PHF

0.92

0.92

N
o
©
N

0.92 0.92

[ “urly Flow Rate, HFR (veh/h)

19

17 5

.rcent Heavy Vehicles

Q| »|olx]xlo
@

0 0

Percent Grade (%)

T jred Approach

Storage

oz o8

0
N
0

RT Channelized

L es

1

-

-
<

’nﬁguration

L

TR L

- AR R
ay, Queue Length, and Level of Service
Llioroach Eastbound

e

Westbound

Northbound

Southbound

{ vement

1

4

7 8 9

10 1 12

r gqe Configuration

L

L

Seh/h)

5

5

19 67

Lij'ﬂ) (veh/h)

1295

1533

558 586

508 593

i

0.00

0.00

0.03 0.11

0.01 0.04

% queue length

0.01

0.01

011 0.38

0.03 0.12

| introl Delay (siveh)

7.8

7.4

11.7 11.9

12.2 113

LOS
¥,

A

‘)roach Delay (siveh)

11.9

11.5

Hﬁ‘proach LOS

B

B

#
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11/8/2006

TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

ISite Information

lAnalyst G Intersection Galveston Rd at Wade Drive
ency/Co. TASK Eng WJurisdiction Gilbert
Date Performed 8/8/2006 Analysis Year 12025 .
lAnalysis Time Period IAM PK Hr-2025
Project Description  Galveston Road at Wade Drive AM Pk Hr-2025
|EastWest Street: Galveston Road North/South Street: Wade Drive =
Intersection Orientation: East-West Study Period (hrs): 0.25 .
ehicle Volumes and Adjusiments
Major Street Eastbound Westbound
Movement 1 2 3 4 5 B
L T R L T =
olume (veh/h) 5 68 5 5 253 5
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
JHoury Flow Rate, HFR (vetn) 5 73 5 5 274 5
Ercent Heavy Vehicles 0 - - 0 - -
[median Type Undivided
|RT crannelized 0 0
IEanes 1 0 1 1 0
lConﬁguration L L R
Jupstream Signal 0 0
- M
Minor Street Northbound Southbound
Movement 7 2] 9 10 11 12
Volume (veh/h) 18 55 8 5 16 5
[Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
[li)urly Flow Rate, HFR (veh/M) 19 59 8 5 17 5
lPercent Heavy Vehicles 0 0 0 0 0 0
JPercent Grade (%) 0 0
lFlared Approach N N
Storage [ [2]
RT Channelized 0 0
Lanes 1 0 1 0
iConﬁguration L R L R
N M
Delay, Queue Length, and Level of Service .
iApproach Eastbound Westbound Northbound Southbound
Movement 1 4 7 8 9 10 "
Lane Configuration L L L R L
v (veh/h) 5 5 19 67 5
C (m) (veh/h) 1295 1533 558 586 508
vic 0.00 0.00 0.03 0.11 0.01
|95% queue length 0.01 0.01 0.11 0.38 0.03
fcontrol Delay (siveh) 7.8 74 11.7 11.9 12.2
Jos A A B B B
Approach Delay (s/veh) - - 11.9 11.5
jApproach LOS - - B B8
Generated: 11/8/20
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TWO-WAY STOP CONTROL SUMMARY

aperal Information

ite Information

f‘-,nnalyst

MG

Intersection

Galveston Rd at Wade Drive

TAgency/Co.

TASK Eng

Murisdiction

Gilbert

ate Performed

8/8/2006

lIAnalysis Year

2025

salysis Time Period

PM PK Hr-2025

iiPrcject Description _ Galveston Road at Wade Drive PM Pk Hr-2025
TxstWest Street: Galveston Road .

North/South Street: Wade Drive

ersection Orientation:

East-West

Study Period (hrs): 0.25

<hicle Volumes and Adjustments

rgijor Street

Eastbound

Westbound

e
. vement

2

5

i

1~

T

Tjw
Ll £

ajo

T

"[ slume (vehih)

241

115

r ak-Hour Factor, PHF

0.92

N

0.92 0

{ wrly Flow Rate, HFR (veh/h)

261

124

o oo
N

i
ngreent Heavy Vehicles

Qlu|oln

ﬁedian Type

Undivided

“ Channelized

wInes

 'nfiguration

TR L

istream Signal

0

0

Minor Street

Northbound

Southb'orund

Aavement

8

11 12

(ol BN

T

Ajo
-

T R

. Jlume (veh/h)

25

23 5

59 5

Peak-Hour Factor, PHF

N

0.92

0.92

0.92

{ “urly Flow Rate, HFR (veh/h)

27

24 5

64 5

{ rcent Heavy Vehicles

[SEENY DI RN

Percent Grade (%)

r “red Approach

3torage

ofz|ale

olZg]o]o

T Channelized

1*nes

~

-

nfiguration

L

lay, Queue Len and Levi

2| of Service

! oroach

Eastbound

Westbound

Northbound

Southbound

1 vement

1

4

7 8 9

10 1

Tine Configuration

L

L

R

5

5

51

{’ “)eh/h)
" Jm) (veh/h)

1469

1310

473 623

496

=

e

0.00

0.00

0.01 0.08

0.01

0.13

0.01

0.01

0.05 0.27

0.03

0.43

i ’% queue length
:Jmtrol Delay (s/veh)

7.5

7.8

12.7 11.3

12.3

125

08

A

A

115

125

L)roach Delay (s/veh)
approach LOS

B

8

1)
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I /812006 -
HCS+~ DETAILED REPORT

I neral Information Site information -]
Analyst JL Intersection Galveston Road/Recker Road A
Agency or Co. TASK Engineering Area Type All other areas

' e Performed  11/7/2006 Jurisdiction Gilbert o
' ime Pericd Analysis Year o A
' Project ID g;l’\’/;_sztgg ;’oad at Recker Road AM

l slume and Timing Input gy
: EB WB NB SB *"‘—]

LT TH RT LT TH RT LT TH RT LT TH RL. |

l umber of Lanes, N1 1 1 0 1 0 2 0 2 ¢ E,ﬁ
Lane Group L TR L TR L TR L TR
“olume, V (vph) 60 37 156 5 151 46 36 977 5 12 700 -

' -, Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 it
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 090 [090 0.90 0.90 0.90
Pretimed (P) or Actuated (A) A A A A A A A A A A A mo
" itartup Lost Time, It 20 | 20 20 |20 20 |20 20 | 20 =]

I Extensuon of Effective Green, e 20 20 20 20 20 2.0 2.0 20 L

( Arrival Type, AT 3 3 3 3 4 4 4 4 h
; Init Extension, UE 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

l | Filtering/Metering, | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 e
Jnitial Unmet Demand, Qs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 b
i sed/ Bike / RTOR Volumes 0 (1] 0 0 Q 0 0 0 0 0 0 0 :

l j Lane Width 12.0 12.0 120 12.0 12.0 12.0 12.0 12.0 EL

X Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
: Sarking Maneuvers, Nm

I | Buses Stopping, Na 0 0 0 0 0 0 0 0 ﬂ,"—
(I Min. Time for Pedestrians, Gp 32 3.2 32 3.2
1 >hasing EW Perm 02 03 04 NS Perm 06 07 08 gy

I I G= 19.0 G= G= G= G= 330 G= G= G= -
Ttmmg -

Y=4 Y= - Y= Y= Y=4 Y= Y= Y=
! Duration of Analysis, T = 0.25 Cycle Length, C = 60.0 ki
I * | Lane Group Capacity, Control Delay, and LOS Determination =
I . EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH | 1
-Adjusted Flow Rate, v 67 214 6 219 40 1092 13 798 o
l Lane Group Capacity, ¢ 341 529 345 581 351 1988 234 1982 —
.vlc Ratio, X 0.20 0.40 0.02 0.38 0.11 0.55 0.06 0.40 <
Total Green Ratio, g/C 0.32 0.32 0.32 0.32 0.55 0.55 0.55 0.55
I Uniform Delay, d4 14.9 16.1 14.1 15.9 6.5 87 6.3 7.8 T
Progression Factor, PF 1.000 | 1.000 1.000 | 1.000 0.681 0.681 0.681 ] 0.681 P
§ Delay Calibration, k 0.11 0.11 0.1 0.11 0.11 015 . 0.11 0.11

l Incremental Delay, d, 0.3 0.5 0.0 0.4 0.1 0.3 0.1 0.1 B
’, Initial Queue Delay, dg 0.0 0.0 0.0 0.0 0.0 0.0 00 {00 i
4 Control Defay 15.2 16.6 14.1 16.3 46 6.3 44 55 -

' Lane Group LOS B8 B B B A A A A >3
JApproach Delay 16.3 16.3 6.2 5.4
if Approach LOS B B A - A £

l Intersection Delay 8.0 X, =0.50 Intersection LOS A > -
‘Copyright © 2005 University of Florida, Aif Rights Reserved HCS¥™  Version 5.2 Generated: 11/82006 501
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/8/2006
! BACK-OF-QUEUE WORKSHEET .
‘»eneral Information :
Sroject Description  Galveston Road at Recker Road AM Pk Hr-2025
verage Back of Queue
EB WB NB SB
™ iT | tH | RT | LT TH [ rRT [0 [™ JRrRT | 7 ] ™ |RT
;. wne Group L R L R L R L TR
Tiitial Queue/Lane 0.0 0.0 0.0 0.0 oo |oo 0.0 00
ow Rate/Lane Group 67 214 & 219 40 1092 13 798
tflow/Lane 1076 1670 1090 1834 638 1898 425 1892
s apacity/Lane Group 341 529 345 581 351 1988 234 1982
Eow Ratio 0.1 0.1 a.0 0.1 0.1 03 0.0 0.2
! ¢ Ratio 0.20 040 0.02 0.38 0.11 0.55 0.06 0.40
l;,L}-'az:’tor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
| “rival Type 3 3 3 3 4 4 4 4
l.miatoon Ratio 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33
t{ = Factor 1.00 1.00 1.00 1.00 0.61 0.69 0.60 0.65
I 08 28 0.1 28 0.2 43 01 26
b 0.3 0.4 0.3 04 0.3 0.6 0.2 06
2 0.1 02 0.0 02 0.0 0.7 0.0 04
7~ Average 09 3.0 0.1 31 02 49 o1 3.0
{. .ercentile Back of Queue (95th percentile)
g 21 2.0 2.1 2.0 2.1 20 21 20
] ‘ack of Queue 1.8 6.1 02 6.2 0.5 9.6 0.2 6.1
‘Igueue Storage Ratio
[ ueue Spacing 250 25.0 250 250 250 25.0 25.0 250
‘?éueue Storage 0 0 0 0 0 0 0 0
'-{/erage Queue Storage Ratio
[E’i% Queue Storage Ratio
i,

Gogyright @ 2005 University of Florida, All Rights Reserved
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11/8/2006 .
' 1
i TWO-WAY STOP CONTROL SUMMARY l
- AGeneral Information Site Information —‘TZ!
l Analyst MG intersection Callector Rd at Boulevard Rd N
tAgency/Co. TASK Eng Yurisdiction Gilbert
l Date Performed 8/8/2006 nalysis Year 2025 Rl
nalysis Time Period AM PK Hr-2025 ) S
l Project Description  Collector Road at Boulevard Rd AM Pk Hr-2025
JEast/West Street:  Colleclor Road North/South Street: Boulevard Road —
’ Intersection Orientation:  East-West Study Penod (hrs): 0.25 ﬂ"
] ehicle Volumes and Adjustments
i Major Street Eastbound Westbound iT‘T
Movement 1 2 3 4 5 6 =
: T R L T R__
{ l [Volume (veh/h) 3 2 -
, Peak-Hour Factor, PHF 0.92 092 0.92 0.92 0.92 092 o¥
JHoury Fiow Rate, HFR (veh/h) 0 0 0 3 0 2
l E‘ercent Heavy Vehicles 0 - - o] - - jT'!—
' lMedian Type Undivided o
RT Channelized 0 Y ;
I . Janes 0 o D 0 0 0 m
Configuration LTR LR
t " Upstream Signal 0 0 [
;. [Minor Street Northbound Southbound B
Movement 7 8 8 10 11 12
: L T R L T R p
: Volume (veh/h) 196 116 3 50 [
l . . [Peak-Hour Faclor, PHE 092 09z 0.92 0.02 0.9 593
. JHourly Flow Rate, HFR (veh/h) 0 213 126 3 54 0 ¢
‘ JPercent Heavy Vehictes 0 0 0 0 0 o
i If’ercent Grade (%) 0 0
lElared Approach N N 1
| Storage [] 0 '
i JRT Channelized 0 0
l Janes 0 1 0 1 1 0 |
7 [Configuration TR L T
: - —————— —
i, Delay, Queue Length, and Level of Service
' pproach Eastbound Westbound Northbound Southbound
; ér ’ IMovement 1 4 7 8 9 10 11
i. }Lane configuration LTR TR L T
. ) v (veh/h) 3 339 3 54
j IC (m) (vehrh) 1636 955 569 890
- vic 0.00 0.35 0.01 0.08
{95% queue length 0.01 ’ 1.62 0.02 0.19
1 Confrof Oelay (siveh) 72 10.8 11.4 93
/ LOS A B B A
' . Approach Delay (siveh) - - 10.8 94
! l ., iApproach LOS - - B A
I Copyright @ 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/8/2




l '8/2006
| TWO-WAY STOP CONTROL SUMMARY
| l » neral Information Site Information i
| analyst MG [ntersection Collector Rd at Boulevard Rd
| agency/Co. TASK Eng Wurisdiction Gilbert
| i te Performed 87872006 Analysis Year 2025
| ! alysis Time Period PM PK Hr-2025
roject Description  Collector Road at Boulevard Rd PM Pk Hr-2025 —
st/\West Street: _Collector Road North/South Street: Boulevard Road
l 1 rsection Orientation: East-West IStudy Period (hrs): 0.25
renicle Volumes and Adjustments
mgior Street Eastbound Westbound
f rement 1 2 3 4 5 6
,, T R L T R
ﬁlume (veh/h) 12 2
mak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
l < arly Flow Rate, HFR (veh/h) 0 0 0 13 0 2
ﬂfcent Heavy Vehicles 0 - - o - -
F Jian Type Undivided
I | ‘Channelized 0
s 0 0 0 0 0
! “figuration LTR LR
l }_ stream Signal 0 0
flinor Street Northbound Southbound
.@‘ rement 7 8 9 10 11 12
3 L T R L T
l 1:ﬁume (veh/h) 84 52 3 178
‘eak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
1"ty Flow Rate, HFR (veh/h) [ 91 56 3 193 0
_.sent Heavy Vehicles o 0 0 0 0 0
‘ercent Grade (%) 0 0
1 “ed Approach N N
i .torage 0 0
{T Channelized 0 ) 0
-es 0 1 0 1 0
i Afiguration R L T
I }glaz, Queue Length, and Level of Service -
“roach Eastbound Westbound Northbound Southbound
| Jfement 1 4 7 8 9 10 1 12
. Ifine Configuration LTR TR L T
I ‘eh/h) 13 147 3 193
ufm) {veh/h) 1636 937 767 863
l =y 0.01 0.16 0.00 0.22
IL s queue length 0.02 0.56 0.01 0.86
ivtrol Delay (siveh) 7.2 9.6 9.7 10.4
NS A A A B
| roach Delay (siveh) - - 9.6 104
l Pproach LOS - - A 5
-1 ight ® 2005 University of Florida, All Rights Reserved HCS¥™ Version 5.2 Generated: 11/8/2006 5:04 AM
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11/8/2006 _[
. TWO-WAY STOP CONTROL SUMMARY R
lGeneral Information ite Information < "
Analyst MG Intersection Cooley Loop N./Cooley Loop\)
Agency/Co. TASK Eng lJurisdiction Gilbert
IDate Performed 8/8/2006 IAnalysis Year 2025 _F‘;""
nalysis Time Period IAM PK Hr-2025 S
Project Descnpbon Cooley Loop North at Cooley Loop West AM Pk Hr-2025
[East/West Street: Cooley Loop North North/South Street:  Cooley Loop West o
Intersection Orientation: East-West IStudy Period (hrs):. 0.25 e
‘ ehicle Volumes and Adjustments
. Major Street Eastbound Westbound =
Movement 1 2 3 4 5 6 ma
v L T R L T R
[Volume (veh/h) 114 46 19 16 —
Peak-Hour Factor, PHF 0.92 6.92 0.92 0.92 0.92 oo -
Hourly Flow Rate, HFR (veh/h) g 123 49 20 17 0
" IPercent Heavy Vehicles g - - 0 - - ﬁ
l . Median Type Undivided -
IE{T Channelized 0 0 .
lLanes 0 1 0 1 o E )
' k‘,onﬁguratlon R L T
IUpstream Signal 0 0 E .
! A N T ——
‘ Fﬂtnor Street Northbound Southbound ik
' ¢ . jMovement 7 8 9 10 11 12
L T R L T R .
! Volume (veh/h) 3 g L.
[FTeak -Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
l * = |Houry Flow Rate, HFR (veh/h) 3 0 9 0 0 0 5
. Percent Heavy Vehicles 0 g ] 0 0 0
Percent Grade (%) 0 v}
' ‘ Flared Approach N N "3
. Storage 0 0 -
: RT Channelized 0 o
s l_anes 4] (Y] 0 0 0 0 E
Configuration LR
- e — e — ——
] Delay, Queue Length, and Level of Service =
L. pproach Easthound Westbound Northbound Southbound ﬁ
~ JMovement 1 4 7 8 10 1 1
i
i Jrane Configuration L LR 1
i
{vetvh) 20 12
IC (m) (veh/h) 1417 869 c
i v/c 0.01 0.01 '
195% queue length 0.04 0.04
fcontrol Detay (siveh) 7.6 9.2 !
los A A
Approach Delay (siveh) - - 9.2
Approach LOS - - A
Generated: 11/8/2008
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\ ' /8/2006
| .

|

TWO-WAY STOP CONTROL SUMMARY

‘ “ apneral Information

Site Information

.

¥

: . nalyst MG Intersection Coofey Loop N./Cooley Loop W.
@ency/Co. TASK Eng WJurisdiction Gilbert
: “ate Performed 8/8/2006 Analysis Year 2025
l | nalysis Time Period PM PK Hr-2025
IPLr'oject Description _ Cooley Loop North at Cooley Loop West PM Pk Hr-2025
rast/West Street: Cooley Loop North North/South Street:  Cooley Loop West
. ersection Orientation: _East-West Study Period (hrs): .25
| l l shicle Volumes and Adjustments
i }}jor Street Eastbound Westbound
| * hvement 1 2 3 4 5 6
. ! L T R C T R
;‘jlume (vehrh) 67 13 2 30
3 #ak-Hour Factor, PHF 092 0.92 0.92 0.92 0.92 0.92
',I surly Flow Rate, HFR (vehvh) 0 72 14 2 32 0
' j grcent Heavy Vehicles 0 - - 0 - -
Median Type Undivided
| ~Channelized )
?.;,i‘nes 0 1 0 1 1
(‘ﬂnﬁguration R L T
1 stream Signal 0 0
fainor Street Northbound Southbound
%ﬂqvement 7 3 9 10 11 12
L_iume (veh/h) 20 42
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
q ‘urly Flow Rate, HFR (veh/h) 21 0 45 0 0 0
i -cent Heavy Vehicles 0 0 0 0 0 0
' Percent Grade (%) 0 0
T red Approach N N
} Storage 0 0
I RT Channelized 0 0
jines 0 0 0 0 0 0
i ‘nﬁguration LR :
Delay, Queue Length, and Level of Service
f l_proach Eastbound Westbound Northbound Southbound
} vement 1 4 7 8 9 10 11 12
I jine Configuration L LR
[ reh/h) 2 66
[ (,m) (veh/h) 1523 952
!
l - 0.00 0.07
" queue length 0.00 0.22
Lj‘ntrol Delay (siveh) 7.4 9.1
' .08 A A
yroach Delay (sfveh) - - 9.1
l Yproach LOS - - A

pryright @ 2005 University of Flarida, All Rights Reserved

HCS+™ Version 5.2
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' 11/8/2006
HCS+~ DETAILED REPORT
General Information Site Information
I Analyst MG Intersection Recker Rd/ Cocley Loop North
Agency or Co. TASK Eng Area Type All other areas
Date Performed  8/8/2006 Jurisdiction Gilbert
I Time Period » Analysis Year
| Project ID /I:;clf;ir fl;?ggzzt Cooley Loop North
| Volume and Timing Input
‘ l EB WB NB S8
| LT TH RT LT TH RT LT TH RT LT TH
| Number of Lanes, N1 1 1 0 1 1 0 1 2 0 2
' Lane Group L TR L TR L TR L R
Volume, V (vph) 64 34 40 106 36 44 5 875 5 59 856
% Heavy Vehicles, %HV (] 0 0 0 0 0 0 0 0 0 0
' Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 t
Pretimed (P) or Actuated (A) A A A A A A A A A A A
Start-up Lost Time, 11 2.0 20 2.0 2.0 2.0 20 20 2.0
l Extension of Effective Green, e 2.0 20 2.0 2.0 2.0 2.0 2.0 20
Arrival Type, AT 3 3 3 3 3 3 3 3
Unit Extension, UE 3.0 3.0 30 3.0 3.0 30 3.0 30
l Filtering/Metering, | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Initial Unmet Demand, Qb 0.0 0.0 00 0.0 0.0 0.0 0.0 (1X0]
Ped / Bike / RTOR Volumes ] 0 a 0 0 0 0 0 0 0 0
Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
l Parking / Grade / Parking N 0 N N 0 N N 0 N N 0
Parking Maneuvers, Nm
Buses Stopping, Ne 0 0 0 0 0 0 0 0
l Min. Time for Pedestrians, Gp 32 32 32 : 32
Phasing EW Perm Excl. Left 03 04 NS Perm Excl. Left 07 08
g N G= 251 G= 30 G= G= G= 321 G= 54 G= G=
i Timing
l u;; V=4 Y=0 Y= Y= Y- 4 Y=o Y= Y=
Duration of Analysis, T = 0.25 Cycle Length, C= 73.6
Lane Group Capacity, Control Delay, and LOS Determination
l EB WB NB SB
LT TH RT LT TH RT LT TH RT LT | TH
i Adjusted Flow Rate, v 70 80 115 87 5 956 64 932
: ? Lane Group Capacity, ¢ 581 596 588 594 363 1577 355 1577
l !l v/c Ratio, X 0.12 0.13 0.20 0.15 0.01 0.61 0.18 0.59
. Total Green Ratio, g/C 0.44 0.34 0.44 0.34 0.56 0.44 0.56 0.44
‘ﬁ‘? i Uniform Delay, d 139 [167 142 | 168 15.5 15.9. 177|158
l L Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 ’ 1.000 1.000
Delay Calibration, k a1t | Jot 0.11 0.11 0.11 0.19 - {o11 0.18
I [incremental Delay, d, 0.1 0.1 02 | o1 00 0.7 02 | 06
l 3 Initial Queue Delay, dy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
| B Control Delay 14.0 16.8 14.4 16.9 15.5 16.6 18.0 16.4
éi‘ Lane Group LOS B B B B B B B B
l ; Approach Delay 15.5 155 16.6 16.5
4 Approach LOS B B B B
B ntersection Delay 16.4 X, =038 Intersection LOS B
| l }Y Copyright ® 2005 University of Fiorida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/8/20(
l |




l © 182006

‘ ) BACK-OF-QUEUE WORKSHEET i
l weneral Information '
‘ Repject Description  Recker Road at Cooley Loop North AM Pk Hr-2025
l " rerage Back of Queue
EB wB NB SB
- T | v | RT | LT TH | RT |7 | ™ JRT | T ] ™ R
| l ne Group L TR L R L R L R
‘ ;ﬁtial Queueflane 0.0 0.0 00 0.0 00 0.0 0.0 0.0
| I_ w Rate/Lane Group 70 80 115 87 5 956 64 932
E@tﬂowlLa ne 1332 » 1747 1347 1743 642 1898 629 1899
I pacity/Lane Group . 581 596 588 594 363 1577 355 1577
Th Ratio o1 | o0 0.1 0.0 00 | o3 0.1 0.3
T | : Ratio 0.12 0.13 0.20 0.15 0.01 0.61 0.18 0.59
l Eactor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
vl Type 3 3 3 3 3 3 3 3
' i:'atoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
" Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
l E;Lu' 0.8 1.1 1.4 1.2 0.0 7.9 0.6 7.6
Y 0.4 04 0.4 04 0.3 0.5 0.3 0.5
l Lu 0.1 0.1 0.1 0.1 0.0 0.8 o1 0.8
T--Average 09 1.2 1.5 1.3 0.0 87 0.7 84
I é <rcentile Back of Queue (95th percentile)
;}/n 2.1 21 2.1 21 2.1 1.9 2.1 1.9
ll ‘ck of Queue 1.8 2.5 30 27 0.1 16.3 14 . 1157
l gueue Storage Ratio
i leue Spacing 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
' ?eue Storage 0 0 0 0 0 0 0 0
'M-erage Queue Storage Ratio
%‘% Queue Storage Ratio
l I‘-"D,m'ght ® 2005 University of Florida, Ail Rights Reserved HCS+™ Version 5.2 Generated: 11/8/2008 5:05 AN ]
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11/8/2006 S
[ HCS+ DETAILED REPORT —“
General Information Site Information ;
Analyst MG Intersectipn Recker Rd/ Cooley Loop North "y
Agency of Co. TASK Eng Area Type All other areas —
'Date Performed  8/8/2006 Jurisdiction Gitbert —
Time Period Analysis Year _h
Project ID I;;cl;ir ’};c_wggzast Cooley Loop North
Volume and Timing input -
EB WB NB SB o
LT TH RT LT TH RT LT TH RT LT TH RT
Number of Lanes, N1 1 1 0 1 1 0 1 2 0 1 2 1
{Lane Group L R L TR L R L R
Volume, V (vph) 51 104 20 50 23 17 11 928 21 118 1290 =
% Heavy Vehicles, %HV 0 0 0 0 0 0 ) 0 0 0 0 [
| Peak-Hour Factor, PHF 0.92 092 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 092
Pretimed (P) or Actuated (A) A A A A A A A A A A A 1
Start-up Lost Time, It 2.0 20 20 20 20 2.0 2.0 2.0 o
. { Extension of Effective Green, e 20 2.0 2.0 20 2.0 2.0 2.0 20 .
Amival Type, AT 3 3 3 3 3 3 3 3 P
1 Unit Extension, UE 3.0 30 30 30 30 30 3.0 3.0
.| Fitering/Metering, | 1.000 | 1.000 1.000 |} 1.000 1.000 | 1.000 1.000 |1.000 —
Initial Unmet Demand, Qb 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T
| Ped 1 Bike / RTOR Volumes 0 0 ) 0 0 0 0 0 0 0 0 0
I Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 e
Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
'] Parking Maneuvers, Nm .
| Buses Stopping, Ne 0 0 0 0 0 0 0 0 L1
Min. Time for Pedestrians, Gp 32 3.2 32 3.2
Phasing EW Perm Excl. Left 03 04 NS Pem Excl. Left o7 ‘08 T
4. G= 251 G= 30 G= G= G= 321 G= 54 G= G= e
Timing
Y=4 Y=0 Y= Y= Y= 4 Y=0 Y= Y=
- Duration of Analysis, T = 0.25 Cycle Length, C= 73.6 i D
. [ Lane Group Capacity, Control Delay, and LOS Determination -
EB WB NB SB
LT TH "] RT LT TH RT LT TH RT LT ™ rn
{ | Adjusted Flow Rate, v 55 135 54 43 12 1032 128 1410 =
"I'Lane Group Capacity, ¢ 622 632 539 607 334 1573 334 | 1577 | __
- Fvic Ratio, X 0.09 0.21 0.10 0.07 0.04 0.66 0.38 0.89 L
Total Green Ratio, g/C 0.44 0.34 0.44 0.34 0.56 0.44 0.56 0.44
Uniform Delay, d, 12.9 17.2 14.6 16.4 24.8 16.4 22.3 19.2 i
Progression Factor, PF 1.000 | 1.000 1.000 | 1.000 1.000 1.000 1.000 | 1.000 Ty
Delay Calibration, k 0.11 0.11 0.11 0.11 0.11 0.23 0.11 0.42
incremental Delay, d; 0.1 0.2 0.1 0.0 0.0 1.0 0.7 7.0 i
Initial Queue Delay, d; 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 =
Control Delay 13.0 17.4 14.7 16.4 24.8 17.4 23.0 262 .
Lane Group LOS B B B B (o4 B (o] (o] ;__LI_
Approach Delay 16.1- 15.5 17.5 25.9
Approach LOS - B B B C <
Intersection Delay 21.9 X =055 Intersection LOS c ir

re—— [am——— Je——.
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BACK-OF-QUEUE WQRKSHEET

+

l 3/2006
1

¥

seneral Information
i
|

3 l miect Description  Recker Road at Cooley Loop North PM Pk Hr-2025

[
i srage Back of Queue

EB WB NB SB
.;’? LT TH RT LT ™ RT LT TH RT LT TH RT
l > Group L R L R L R L R
%ial Queue/Lane 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
' : v Rate/Lane Group 55 135 ' 54 -43 12 1032 128 1410
gtﬂow/Lane 1426 1854 1234 1781 592 1893 592 1898
' acity/Lane Group 622 632 o 539 607 334 1573 334 1577
.lbw Ratio 0.0 0.1 0.0 0.0 0.0 0.3 0.2 04
l n Ratio 0.09 0.21 0.10 0.07 0.04 0.66 0.38 0.89
:'e;ctor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
! alType 3 3 3 3 3 3 3 3
l ttoon Ratio 100 |1.00 100 | 1.00 100 |1.00 - 100 |1.00
i “actor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
l 51 : 06 2.0 0.6 06 o1 8.8 1.2 14.0
1 05 0.5 0.4 0.5 0.3 0.5 0.3 0.5
I “ - 0.0 01 0.0 a.0 0.0 1.0 0.2 35
" “verage 07 2.1 0.7 0.6 0.1 9.8 1.4 17.5
l -i\..AcentiIe Back of Queue (95th percentile)
%4, 21 2.0 21 2.1 21 1.8 2.1 1.7
l.i < of Queue 1.4 42 1.4 1.3 0.3 18.1 29 30.2
l jueue Storage Ratio
; ue Spacing 25.0 25.0 25.0 25.0 25.0 25.0 25.0 250
I @::éue Storage 0 0 0 0 0 0 0 (4]
"age Queue Storage Ratio
[ﬁ% Queue Storage Ratio
‘ I rright © 2005 Uriversity of Florida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/8/2006 5:06 AN
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TWO-WAY STOP CONTROL SUMMARY

|
. /8/2006
] .

sneral information Site Information o
} Tnaiyst MG Intersection Cooley Loop N. at Boulevard Rd || |
| "“gency/Co. TASK Eng Jurisdiction Gilbert
i ate Performed 8/8/2006 IAnalysis Year 2025 =0
pnalysis Time Period M PK Hr-2025 = |
Project Description  Cooley Loop North at Boulevard Rd AM Pk Hr-2025
l 1st/West Street:  Cooley Loop North North/South Street: Boulevard Rd (=1
ersection Orientation: Study Period (hrs): 0.25 | ity i
| ehicle Volumes and Adjustments [
@R ' ajor Street Eastbound Westbound "
| +ovement 1 2 3 4 5 6 ]
| : L T R L T R
olume (veh/h) 32 35 -
" -zak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92@ '
, ourly Flow Rate, HFR (veh/n) 34 0 38 0 0 0
IPercent Heavy Vehicles 0 - - 0 - - E )
' iedian Type Undivided T |
}<T Channelized 0 0 |
JLanes 0 1 0 0 0 —E
I onfiguration L R
JUpstream Signal 0 0 :E i
Jinor Street —____ Northbound Southbound ™ ]
. lovement 7 8 9 10 19 12
olume (vetvh) 5 100 215 90 v
eak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
! ‘ourly Flow Rate, HFR (veh/h) 5 108 0 0 233 7 o
Percent Heavy Vehicles ] 0 0 0 0 =
JRercent Grade (%) 0 0
i lared Approach N N T
I L|" Storage 0 0 .
IRT Channelized 0 0
anes 1 1 0 0 1 0 F
sonfiguration L T R
IDelay, Queue Length, and Level of Service —
\pproach Eastbound Westbound Northbound Southbound g
' JMovement 1 4 8 10 1 12
b ane Configuration L T T
el
{ N (veh/h) 34 5 108 330
I ke ) (venm) 1636 499 809 8s
! f'Ic 0.02 0.01 0.13 ox.
)5% queue length 0.06 0.03 0.46 1.87
l ontrol Delay (s/veh) 7.2 12.3 10.1 1)‘;‘:
| { 08 A B B B
| ¢pproach Delay (siveh) - -~ 10.2 12.0 B
lApproach LOS - - B B |
1 “opyright ® 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 Generatad: 11/BR20058 S:08A
I v E.....,
| ;




| ' ']/8/2006

I TWO-WAY STOP CONTROL SUMMARY
I © fneral Information : Site Information
pnalyst G . intersection
JAgency/Co. TASK Eng Vurisdiction Gilbert
i “bte Performed 8/8/2006 nalysis Year 2025
¢ Nalysis Time Period IPM PK Hr-2025
‘P?oject Description  Cooley Loop North at Boulevard Rd PM Pk Hr-2025 —
} Te$UWest Street: _Cooley Loop North North/South Street: Boulevard Rd
| l " reacton Oreniaton. EastWest Study Period (hrs): 025
| I’v chicle Volumes and Adjustments
rrgjor Street Eastbound Westbound
i ivement 1 2 3 4 5 8
I L -~ T R L T R
ﬁume {veh/h) 73 88
f{-;?ak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
l | ‘urly Flow Rate, HFR (veh/h) 79 0 95 0 0 0
‘iaﬂrcent Heavy Vehicles 0 — . 0 - ~
IS oo [,
}~dian Type Undivided
I |/ Channelized 0
rhes 1 0 1 0 0
! ‘nfiguration L R
l ; stream Signal 0 0
i = e — e m—
Minor Street Northbound Southbound ~
~vement 7 -8 9 10 11 12
) L T R L T R
siume (veh/h) 30 330 131 63
Seak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
"ty Flow Rate, HFR (veh/h) 32 358 0 0 142 68
l ~_cent Heavy Vehicles 0 0 0 0 0 0
Sercent Grade (%) 0 0
T ed Approach N N
Storage [7] 0
3T Channelized 0 >
es 1 1 [¢] 0 1 0
ifiguration L T TR
e —— e ——
' Yalay, Queue Length, and Level of Service .
_ﬁ‘ﬂroach Eastbound Westbound Northbound Southbound
l rement 1 4 7 3 9 10 11 12
l fhe Configuration L L T TR
g ‘sh/h) 79 32 358 210
% L ) veih) 1636 517 702 723
' 3 ) 0.05 0.06 0.51 0.29
L’; queue length 0.15 0.20 292 1.21
I Iitrol Delay (siveh) 7.3 12.4 15.3 120
“ S A B c B
pach Delay (siveh) - - 15.1 12.0
l Pproach LOS - - c B
’ght ® 2005 University of Florida, All Rights Reserved

HCS+™ Version 5.2 Generated: 11/8/2008 5:08 AW
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11/8/2006

HCS+" DETAILED REPORT

General Information

Site Information

Analyst MG Intersection Williams Field Rd/Wade Drive
Agency or Co. TASK Eng Area Type All other areas
Date Performed 8/8/2006 Jurisdiction Gilbert
Time Period Analysis Year
Project ID /\gﬁllll’a:r:i’ i‘;(g ?oad at Wade Drive
Volume and Timing Input
EB WB NB SB
LT TH RT LT TH RT LT TH RT LT ™
Number of Lanes, N1 1 2 0 1 2 0 1 0 1
Lane Group L R L R L TR L R
Volume, V (vph) ‘23 1045 21 5 1279 14 91 17 5 13 5
% Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0
Peak-Hour Factor, PHF 0.92 0.92 0.92 092 092 0.92 0.92 0.92 0.92 0.92 0.92
Pretimed (P) or Actuated (A) A A A A A A A A A A A
Start-up Lost Time, h 20 2.0 20 20 20 20 2.0 2.0
Extension of Effective Green, e 2.0 2.0 2.0 20 20 20 2.0 2.0
Arrival Type, AT 3 3 3 3 3 3 3 3
Unit Extension, UE 30 30 30 30 30 3.0 30 30
Filtering/Metering, 1 1.000 | 1.000 1.000 1.000 1.000 | 1.000 1.000 1.000
Initial Unmet Demand, Qb 00 0.0 0.0 0.0 00 00 0.0 0.0
Ped / Bike / RTOR Volumes 0 0 0 0 0 0 0 0 40 0 (4]
Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
Parking / Grade / Parking N 0 N N 0 N N (4} N N 0
Parking Maneuvers, Nm
Buses Stopping, N 0 0 0 4] 0 o 0 4]
Min. Time for Pedestrians, Gp 32 32 3.2 3.2
Phasing EW Perm 02 03 04 NS Perm 06 07 08
. G= 372 = G= G= G= 200 G= G= G=
Timing
Y= 4 = Y= Y= Y=4 Y= Y= Y=
Duration of Analysis, T = 0.25 Cycle Length, C= 65.2
Lane Group Capacity, Control Delay, and LOS Determination
EB WB NB SB
LT TH RT LT TH RT LT TH RT iIT | TH
Adjusted Flow Rate, v 25 1159 5 1405 929 18 14 60
Lane Group Capacity, ¢ 122 2058 192 2061 418 583 435 503
v/c Ratio, X 0.20 0.56 0.03 0.68 0.24 0.03 0.03 0.12
Total Green Ratio, g/C 0.57 0.57 0.57 0.57 0.31 0.31 0.31 0.31
Uniform Delay, d 6.8 8.9 6.1 9.8 16.9 15.8 15.8 16.3
Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Delay Calibration, k 0.11 0.16 0.11 0.25 0.11 0.11 0.11 0.1
Incremental Delay, d, 0.8 0.4 0.1 0.9 0.3 0.0 0.0 0.1
Initial Queue Delay, da 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay 7.6 9.2 6.2 10.8 17.2 15.8 15.9 16.4
Lane Group LOS A A A B B B B B
Approach Delay 9.2 10.8 17.0 16.3
Approach LOS A B B B
Intersection Delay 10.5 X, =053 Intersection LOS B

Copyright ® 2005 University of Florida, All Rights Reserved

HCS+™ Version 5.2

Generated: 11/8/2'



/8/2006

BACK-OF-QUEUE WORKSHEET

weneral Information

™oject Description  Williams Field Road at Wade Drive AM Pk Hr-2025

rerage Back of Queue

EB wB NB S8
; LT TH RT LT TH RT LT TH RT LT TH RT
i__ne Group L TR L TR L TR L TR
Riial Queue/Lane 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
: w Rate/Lane Group 25 1159 5 1405 99 18 14 60
Z}_mow/Lane 213 | 1894 337 1897 1364 | 1900 1417 | 1639
pacity/Lane Group 122 | 2058 192 | 2061 418 583 435 503
dow Ratio - 0.1 0.3 0.0 0.4 01 0.0 0.0 0.0
‘Ratio 020 |os6 0.03 0.68 024 o003 003 {012
actor 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000
r ival Type 3 3 3 3 3 3 3 3
3--t--eitoon Ratio 1.00 1.00 1.00 1.00 100 |1.00 1.00 1.00
’ "Factor 100 |1.00 1.00 1.00 100 |1.00 1.00 1.00
{21‘ 0.2 7.0 0.0 9.4 1.3 0.2 0.2 08
£ 0.2 0.6 0.2 0.6 0.3 0.4 0.3 0.4
Lz' 0.0 0.8 0.0 1.2 0.1 0.0 0.0 0.1
7 \verage 0.3 77 0.0 10.6 1.4 0.2 0.2 0.8
ivrcentile Back of Queue (95th percentile)
- 2.1 19 21 18 2.1 2.1 2.1 21
{ kof Queue 05 14.6 0.1 19.5 3.0 05 0.4 1.7
yueue Storage Ratio
| sue Spacing 250 |250 250 |250 250 |250 250 |250
ﬁluéue Storage 0 0 0 0 o 0 0 0
i ..;rage Queue Storage Ratio
P% Queue Storage Ratio

{"ight © 2005 University of Fiorida, All Rights Reserved
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. Copyright © 2005 University of Florida, All Rights Reserved

HCS+™ Version 6.2

|
| HCS+~ DETAILED REPORT ]
Seneral Information Site Information —
Analyst MG Intersection Williams Field Rd/Wade Drive T
Agency or Co. TASK Eng Area Type All other areas o
‘ Yate Performed 8/8/2006 Jurisdiction Gilbert
Time Period Analysis Year r
l Project ID F‘/}Z/Ilhfai'r:fs-l fga(l)c; 5Road at Wade Drive
l Volume and Timing input ’ | i
EB WB NB SB il
| T T [/ | Jm Jr |0 [ [r | [T TRT
l "Number of Lanes, N1 1 2 0 1 2 0 1 1 0 1 1 -
! . Lane Group L TR L TR L TR L TR
| Voiume, V (vph) 82 1233 82 5 1518 81 37 9 5 6 15 o
" "o, Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 '
l o Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
| Pretimed (P) or Actuated (A) A A A A A A A A A A A e
" “Start-up Lost Time, h 2.0 20 2.0 2.0 2.0 20 2.0 2.0 i
I . .Extension of Effective Green, & 20 20 2.0 20 20 2.0 2.0 2.0 i
Asrival Type, AT 3 3 3 3 3 3 3 3 E
' " Unit Extension, UE 30 3.0 3.0 30 3.0 30 30 3.0
l . Filtering/Metering, | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 -
initial Unmet Demand, Qb 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 "
' Ped / Bike / RTOR Volumes 0 0 0 0 0 0 0 0 0 0 0 0
l i Lane Width 120 120 120 |120 120 |120 120 |120 o
Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
: Parking Maneuvers, Nm o
l { ;Buses Stopping, N8 0 0 0 0 ) 0 0 0 <
Min. Time for Pedestrians, Gp 32 3.2 32 3.2
| [Phasing EW Perm EB Only 03 04 NS Perm 06 07 08 o
l i i G= 372 G= 50 G= G= G= 20.0 G= G= G= -
Timing
Y= 4 Y= 4 Y= Y= Y=4 Y= Y= Y=
Duration of Analysis, T = 0.25 Cycle Length, C= 74.2 L
l i ane Group Capacity, Control Delay, and LOS Determination
EB WB NB SB
| LT TH RT LT TH RT LT TH RT LT TH [ 1
Adjusted Fiow Rate, v 89 1429 5 1738 40 15 7 105 il
I Lane Group Capaciy, ¢ 321 1797 102 1800 353 487 383 447 .
-} vic Ratio, X 0.28 0.80 0.05 097 0.11 0.03 0.02 0.23 g‘_
Total Green Ratio, g/C 0.62 0.50 0.50 0.50 0.27 0.27 0.27 0.27
I Uniform Delay, d, 26.3 15.3 9.5 17.9 204 20.0 19.9 21.1 "”'L—--
1 Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 -
v Delay Calibration, k 0.11 0.34 0.11 0.47 0.11 0.11 0.11 0.11
' "Tincremental Delay, d; 0.5 26 02 | 140 0.1 0.0 0.0 0.3 T8
-linitial Queve Delay, d; 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 s
Controf Delay 26.8 17.9 9.7 31.8 20.6 20.0 19.9 21.4 —_
l “I'Lane Group LOS c B A c C B B c L
| -} Approach Delay 18.4 31.8 20.4 21.3 -
{Approach LOS B C c c =
I *[intersection Delay 253 X,=0.61 Intersection LOS C 2




2/8/2006

l BACK-OF-QUEUE WORKSHEET

- -

n -

~

i Seneral Information

.

ﬂect Description  Williams Field Road at Wade Drive PM Pk Hr-2025

rverage Back of Queue
[ EB wB NB sB
rﬂ LT TH RT LT TH RT LT TH RT LT ™ RT
| ane Group L TR L TR L TR L TR

fﬂ'gual Queue/Lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

‘low Rate/l.ane Group 89 1429 5 1738 40 15 7 105

f%tﬂowﬂ_ane 516 1882 204 1885 1309 1805 1421 1658

:apacity/Lane Group 321 | 1797 102 | 1800 353 | 487 383 | 447

Eﬂow Ratio 02 | o4 0o | os 0o | oo 0.0 0.1

" e Ratio 028 |o.80 005 |og7 011 |oo3 002 {023

i#actor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 | 1.000

' rrival Type 3 3 3 3 3 3 3 3

]
jP4atoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

'F Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P

T
[}

w3 07 12.8 0.1 182 06 02 0.1 1.7

‘ 1 0.3 06 0.2 0.6 03 0.4 03 04

y jAverage 0.8 14.9 0.1 246 07 0.2 0.1 1.8

‘ercentile Back of Queue (95th percentile)

}?;/. 2.1 1.8 2.1 1.7 21 2.1 2.1 20

ack of Queue 17 26.3 0.1 40.6 1.4 05 0.2 37 i

o

ﬁuiue Storage Ratio

| ueue Spacing 250 |250 250 250 250 |250 250 |250

Lﬁ:ueue Storage 0 0 0 0 0 0 0 0

{ ‘erage Queue Storage Ratio

h‘_i% Queue Storage Ratio

zonyright @ 2005 University of Flerida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/8/2008 5:13 AN
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1/8/2006

HCS+~ DETAILED REPORT

Site Information

3eneral Information —
-, Analyst MG Intersection W. Field Rd/Cooley Loop West 1 )
| Agency or Co. TASK Eng Area Type All other areas
" Jate Performed 8/8/2006 Jurisdiction Gilbert -
Time Period Analysis Year L
e Ul el ot ooy Lo
Volume and Timing Input 1 _:
EB WB NB SB
| LT TH RT LT ™ RT LT ™ RT LT TH BT,
Number of Lanes, N1 2 0 1 2 0 1 0 1 L_:_—
- ¢lane Group L R L R L R L R
{ Volume, V (vph) 6 1001 | 201 198 1144 2 87 4 45 8 56 e
% Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 b~
: l~F’eak—Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
I Pretimed (P) or Actuated (A) A A A A A A A A A A A P
" Start-up Lost Time, h 2.0 20 20 20 20 20 20 2.0 —
: l'Extension of Effective Green, e 20 2.0 20 2.0 2.0 20 2.0 2.0 —
| Arrival Type, AT 3 | 3 3 3 3 3 3 3 L
" "Unit Extension, UE 30 30 3.0 3.0 30 |30 3.0 3.0
i lFilteﬁnglMetering.l 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 -
{ Initial Unmet Demand, Qv 0.0 0.0 0.0 0.0 00 Joo 0.0 0.0 o
? ‘Ped / Bike / RTOR Volumes 0 0 60 ] 0 0 0 0 0 0 0 ]
{ Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 1§ o
"Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
' Parking Maneuvers, Nm e
| ‘Buses Stopping, Na 0 0 0 0 0 0 0 0 I
Min. Time for Pedestrians, Gp 3.2 32 3.2 32
] Phasing EW Perm WB Only 03 04 NS Perm 06 07 08 ';_:_
i ] G= 372 G=70 G= G= G= 250 G= G= G= -
Timing
, Y= 4 Y=4 Y= Y= Y= 4 Y= Y= Y= —
! |Duration of Analysis, T = 0.25 Cycle Length, C= 81.2 £
! {Lane Group Capacity, Control Delay, and LOS Determination T
EB WB NB SB .
. LT TH RT LT TH RT LT TH RT LT TH f )
1 Adjusted Flow Rate, v 7 1241 215 1245 a5 53 9 66
Lane Group Capacity, ¢ 118 1627 338 2147 418 504 423 578 —
Vic Ratio, X 006 {076 064 058 023 o1t 002 |o.11 g
L | Total Green Ratio, g/C 0.46 0.46 0.59 0.59 0.31 0.31 0.31 0.31
Uniform Delay, d4 12.3 18.3 27.8 10.2 20.9 20.1 19.6 20.2 ;L.
: Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 =
; Delay Calibration, k 0.11 0.31 0.22 0.17 0.11 0.11 0.11 0.11
Incremental Delay, dz 0.2 2.2 39 0.4 03 0.1 0.0 0.1 L1
’| Initial Queue Delay, d; 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
| Control Delay 12.5 205 31.8 10.6 21.2 20.2 19.6 20.2 sy
Lane Group LOS B c c B c c B c L
’| Approach Delay 20.5 137 20.8 20.2
_|Approach LOS C B c c £
Intersection Delay 17.1 X_ = 0.66 Intersection LOS B B
" Copyright ® 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2

Generated: 11/8/2006 5:16

C



‘ l " /8/2006

BACK-OF-QUEUE WORKSHEET

<2neral Information

"so;ect Description  Williams Field Road at Cooley Loop West AM Pk Hr-2025

rerage Back of Queue

Q0ovright @ 2005 University of Florida, All Rights Reserved HCS+¥™  Version 5.2 ’ Generated: 11/8/2006 5:16 ANV

5;

—_—

1

- EB WB NB sB

| l LT TH RT LT TH RT LT TH RT LT TH RT

} ne Group L TR L TR L R L R

‘ liqltlal Queue/Lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

| l w Rate/Lane Group 7 1241 215 1245 95 53 9 66
1gtﬂaw/Lane 257 1865 569 1899 1357 1637 1373 1878

I pacity/Lane Group 118 1627 338 2147 418 504 423 578
,!ow Ratio 0.0 0.3 04 0.3 0.1 0.0 0.0 0.0

l ‘ : Ratio 0.06 076 0.64 0.58 0.23 0.11 0.02 0.11
-ﬁactor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

l “val Type 3 3 3 3 3 3 3 3
matoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
I "Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

l "ur 0.1 12.2 22 9.1 1.6 09 0.1 1.1
- 02 06 03 0.7 04 04 04 0.5

l L 00 1.8 0.6 0.9 0.1 0.1 0.0 0.1
“l\verage 0.1 14.0 27 10.1 1.7 0.9 0.1 1.1

' ' srcentile Back of Queue (95th percentile)
P 2.1 1.8 20 1.8 2.0 2.1 21 21
r‘;k of Queue 0.2 24.9 55 18.6 3.5 19 0.3 2.3

I Eleue Storage Ratio .
{ eue Spacing 25.0 25.0 250 25.0 25.0 25.0 25.0 25.0

l EJeue Storage 0 0 0 0 0 0 o 0
[ srage Queue Storage Ratio

l q% Queue Storage Ratio

i

i

i
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11/8/2006

=

HCS+" DETAILED REPORT

General Information Site Information
Analyst MG Intersection W. Field Rd/Cooley Loop West E -
Agency or Co. TASK Eng Area Type All other areas
Date Performed 8/8/2006 Jurisdiction Gilbert
Time Period Analysis Year E
Projectip el Foedat Cocley Loop
- | Volume and Timing Input m
‘ EB WB NB s8
LT TH RT LT T™H RT LT TH RT LT TH RT
Number of Lanes, N1 1 2 ] 2 0 1 1 0 1 1 o
Lane Group L R L TR L R L TR T
Volume, V (vph) 24 1190 46 71 1672 14 182 24 218 8 8
% Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0
Peak-Hour Factor, PHF 092 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Pretimed (P) or Actuated (A) A A A A A A A A A A A ﬁ
- | Start-up Lost Time, k1 20 20 20 20 2.0 20 2.0 2.0 -
'} Extension of Effective Green, e 20 2.0 2.0 20 2.0 2.0 2.0 2.0 a
“JArrival Type, AT 3 3 3 3 3 3 3 3 |4
. - [ Unit Extension, UE 3.0 3.0 30 3.0 30 |30 3.0 30 T
: . Filtering/Metering, | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
" |initial Unmet Demarid, Qo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 EF
-| Ped / Bike / RTOR Volumes 0 o 0 0 0 0 0 0 40 ] 0 0
Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 Fm
Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
-} Parking Maneuvers, Nm o
Buses Stopping, Na 0 0 0 0 0 0 0 0 |
"I Min. Time for Pedestrians, Gp 32 3.2 32 32
‘1 Phasing EW Perm WB Only 03 04 NS Perm 06 o7 08 b
) G= 37.2 G= 7.0 G= G= G= 250 G= G= G= —
-{ Timing
Y= 4 Y= 4 Y= Y= Y= Y= Y= Y=
~ } Duration of Analysis, T = 0.25 Cycle Length, C= 81.2 1
“| Lane Group Capacity, Control Delay, and LOS Detarmination B
EB WB NB SB
. - LT TH RT LT TH RT LT TH RT LT TH _}_l:
Adjusted Flow Rate, v 26 1343 77 1832 188 219 9 14
“1Lane Group Capacity, ¢ 93 1648 338 2145 438 508 308 554 L
| vie Ratio, X 0.28 0.81 023 0.85 0.45 0.43 0.03 0.03 E_‘-
Total Green Ratio, g/C 0.46 0.46 0.59 0.59 0.31 0.31 0.31 0.31
“| Uniform Delay, d, 13.7 19.0 23.3 13.6 22.6 22.4 19.6 19.6 J_n-;_
Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 b
Delay Calibration, k 0.11 0.36 0.11 0.39 0.11 0.11 . 0.1 0.11
Incremental Delay, d; 1.6 3.3 0.3 36 0.7 0.6 - | oo 0.0 M
initial Queue Delay, d3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T
Control Delay 15.3 223 23.6 17.2 233 23.0 19.7 19.6 -
Lane Group LOS B C C B c C B B <
) Approach Delay 222 17.5 23.2 19.6
-{Approach LOS (o] B (03 - B JT_
Intersection Delay 19.9 X,=0.72 Intersection LOS B —
) Copyright ® 2005 University of Florida, All Rights Reserved HCS+™  Version 5.2 Generated: 11/822006 5:1.



11/8/2006

l ' BACK-OF-QUEUE WORKSHEET
o
i seneral Information

!-C,‘{oject Description  Williams Field Road at Cooley Loop West PM Pk Hr-2025

:verage Back of Queue

| EB WB NB SB
m LT TH RT LT TH RT T TH RT LT TH RT
i ane Group L R L = L R L R
FYjial Queue/Lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
!L low Rate/Lane Group 26 | 1343 77 | 1832 198 | 219 9 14
tow/Lane 204 | 1889 s69 | 1897 1422 | 1649 1002 | 1798
. apacity/Lane Group 93 | 1648 338 | 2145 438 | 508 308 | 554
'J;ﬂow Ratio 0.1 0.4 0.1 05 0.1 0.1 0.0 0.0
c Ratio 028 (o081 023 |oss 045 043 003 |o0o03
;L#amor 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000
! rrival Type 3 3 3 3 3 3 3 3
imiatoon Ratio 100 |1.00 100 |1.00 100 }1.00 100 | 1.00
F Factor 100 |1.00 1.00 |1.00 100 |00 100 {1.00
| 1 04 |138 07 17.9 36 39 0.1 0.2
by 02 0.6 0.3 07 0.4 0.4 0.3 0.5
L2 0.1 23 0.1 35 - 0.3 0.3 0.0 0.0
g ‘Average 0.4 16.1 0.8 21.4 39 43 0.2 0.2
ercentile Back of Queue (95th percentile)

e 2.1 1.7 2.1 1.7 20 2.0 21 21
ack of Queue 0.9 28.1 1.7 36.0 7.8 8.4 03 0.5

ufueue Storage Ratio

| ueve Spacing 250 250 25.0 25.0 25.0 25.0 25.0 25.0

m.xeue Storage 0 0 0 0 0 0 0 0

{ "rerage Queue Storage Ratio

;,qs% Queue Storage Ratio

30qyright © 2005 University of Florida, All Rights Reserved HCS+™  Version 5.2 Generated: 11/8/2008 5:17 AV




8/2006
HCS+~ DETAILED REPORT E
7 neral Information Site Information
' iyt MG Intersection Williams Field Rd at Recker Rd *‘E 1
Agency or Co. TASK Eng Area Type All other areas
>~+e Performed 8/8/2006 Jurisdiction Gilbert
[ e Period Analysis Year E 1
Project ID m:;r:; Field Road at Recker Road
Ir-2025
V" lume and Timing Input i
EB WB NB SB Baalll
LT TH RT LT ™ RT LT TH RT LT TH RT
" mber of Lanes, N1 1 2 0 1 2 1 1 2 0 1 2 a’E 1
e Group L R L T R L R L TR
Volume, V (vph) 6 959 91 106 1131 94 78 865 191 89 817 ;
¥ Yeavy Vehicles, %HV 0 0 0 0 0 0 0 0 o 0 0 E_d
L ak-Heur Factor, PHF 0.92 092 092 0.92 0.92 0.92 0.92 0.92 0.92 092 092 0.92
Pretimed (P) or Actuated (A) A A A A A A A A A A A =
7 art-up Lost Time, 11 20 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0 ]
l tension of Effective Green, e 20 20 20 2.0 2.0 2.0 2.0 2.0 2.0
Arrival Type, AT 3 3 3 3 3 3 3 3 3 !
1" it Extension, UE 3.0 30 30 3.0 30 30 30 3.0 3.0
l _ering/Metering, | - 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 ) 1
Initial Unmet Demand, Qo 00 00 0.0 0.0 00 0.0 0.0 0.0 0.0 ‘[m__'
'ly‘ 'd / Bike / RTOR Volumes 0 0 10 0 0 10 0 0 10 0 0 10
@ 1e Width 120 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 :ﬁ; |
Parking / Grade / Parking N 0 N N 0 ‘N N 0 N N 0 N
I "rking Maneuvers, Nm -
" ses Stopping, Na 0 0 0 0 0 0 0 0 ) mo|
Min. Time for Pedestrians, Gp 32 3.2 3.2 3.2
f “asing EW Perm WB Only 03 04 NS Perm Excl. Left 07 OL E“_
N G= 372 G= 3.0 G= G= G= 364 G= 54 G G=
Hming Y= 4 Y=0 Y= Y= Y = Y=0 Y Y=
! “ration of Analysis, T = 0.25 Cycle Length,C= 90.0 E
i _ne Group Capacity, Control Delay, and LOS Determination
EB WB NB SB
'E LT TH RT LT TH RT LT TH RT LT TH m
;i! Justed Flow Rate, v 7 1130 115 1229 91 85 1137 97 962 e
téne Group Capacity, ¢ 84 1478 224 1777 793 286 1425 274 1446 )
Ic Ratio, X 0.08 076 0.51 0.69 0.11 0.30 0.80 0.35 0.67 —_
{ tal Green Ratio, g/C 0.41 041 0.49 0.49 0.49 0.51 0.40 051 0.40
Litiiform Delay, d, 16.0 22.6 343 17.6 12.3 27.7 236 31.8 21.8
Progression Factor, PF 1.000 1.000 1.000 1.000 | 1.000 1.000 1.000 1.000 1.000 —
¥lay Calibration, k 0.11 0.32 0.12 0.26 0.11 011 0.34 0.11 0.24
hﬁremental Delay, d, 0.4 24 20 1.2 0.1 0.6 3.3 08 1.2 1]
njtial Queue Delay, d; 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 -
' ;introl Delay 16.5 251 36.3 18.8 12.4 28.3 26.9 326 23.0 Lo
:dne Group LOS B c D B B c c c c u
Aoproach Delay 25.0 19.8 27.0 23.9
‘proach LOS c B c c -
ntersection Delay 237 X, =084 Intersection LOS C =
Sopyright ® 2005 University of Fiorida, All Rights Reserved HCS+™  Version 5.2 Generated: 11/8/2008 5:20 At
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BACK-OF-QUEUE WORKSHEET :

weneral Information

“Byoject Description  Williams Field Road at Recker Road AM Pk Hr-2025

| verage Back of Queue

}"‘m’gh( © 2005 University of Florida, All Rights Reserved

(RN
-

o

i
L: EB wB NB SB
| I ; LT TH RT LT ™ RT LT TH RT LT TH RT
- e Group L TR L T R L TR L R
‘!iitial Queue/Lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
‘ I | ow Rate/Lane Group 7 1130 115 1229 a1 85 1137 97 962
5tﬂow/l_ane 204 1877 458 1900 1615 562 1850 537 1878
l ‘ apacity/Lane Group 84 1478 224 1777 793 286 1425 274 1446
| W v Ratio 0.0 03 03 03 0.1 0.2 03 0.2 0.3
l s Ratio 0.08 078 0.51 0.69 0.11 0.30 0.80 0.35 0.67
; ‘::::actor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
| ' ! "rival Type 3 3 3 3 3 3 3 3 3
{."(étoon Ratio 1.00 1.00 ' 1.00 1.00 1.00 1.00 1.00 1.00 1.00
’? ~ Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
I i.n 0.1 127 1.5 12.4 12 1.1 13.1 1.2 10.3
\T " 0.2 0.6 03 0.7 06 0.3 06 03 06
l Lz 0.0 1.8 03 14 0.1 0.1 21 02 1.1 i
7 -Average 0.1 14.5 18 13.8 1.3 1.2 15.2 1.4 114
l g »reentile Back of Queue (95th percentile)
j % 2.1 1.8 20 1.8 2.1 2.1 1.8 21 1.8
| .‘j‘ _»’ck of Queue 03 256 37 24.6 2.7 25 26.7 29 207
I ‘mueue Storage Ratio
ﬂ{ ;eue Spacing 250 250 25.0 250 25.0 250 25.0 25.0 25.0
l (i;eue Storage 0 0 0 0 0 0 0 0 0
i Tarage Queue Storage Ratio
I l.b’% Queue Storage Ratio ,
HCS+™ V?rsion 5.2 Generated: 11/8/2006 520 AN
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HCS+~ DETAILED REPORT

Tapyright © 2005 University of Florida, All Rights Reserved

HCS+™ Vaersion 5.2

E
E

‘ l , -eral Information Site Information B —
ialyst MG Intersection Williams Field Rd at Recker Rd E \
gency or Co. TASK Eng Area Type All other areas '

I | 2 Performed 8/8/2006 Jurisdiction Gilbert .
‘ " Period Analysis Year E i
Project ID }\;vgllla’/:’s_f il;g; ls?oad at Recker Road
l v ume and Timing Input m 11
EB WB NB SB o
LT TH RT LT TH RT LT TH RT LT TH RT
l nber of Lanes, N1 2 0 1 2 1 2 0 1 2 m
‘e Group L R L T R L TR L R.
‘ Jolume, V (vph) 21 1384 111 185 1600 | 376 67 791 123 124 1158 e
l . Jeavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 E—' '

| ¥ wak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 092 |osz |o92 0.92 092 o092 0.92

~ Pretimed (P) or Actuated (A) A A A A A A A A A A A m

| l ! iup Lost Time, h 20 |20 20 V20 |20 |20 [20 20 | 20 =1
Ldension of Effective Green, e 20 2.0 2.0 20 20 2.0 2.0 20 2.0 - l
Arrival Type, AT 3 3 3 3 3 3 3 3 3 o
I it Extension, UE 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0

l { wtering/Metering, | 1.000 | 1.000 1.000 | 1.000 | 1000 }1.000 1{1.000 1.000 {1000 &_I
Initial Unmet Demand, Qo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
q .d / Bike / RTOR Volumes 0 0 60 0 0 80 0 0 40 0 0 10
I Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 T
!Pgrking 1 Grade / Parking N 0 N N 0 N N 0 N N 0 N
' arking Maneuvers, Nm -
l uses Stopping, Na 0 0 0 0 0 0 0 0 0 C !
[Min. Time for Pedestrians, Gp 32 32 32 32
1asing EW Perm WB Only 03 04 NS Perm Excl. Left 07 08 g3
l - G= 386 G= 50 G= G= G= 333 G= 51 G= G= =
Timing
_ Y=4 Y=0 Y= Y= Y= 4 Y=0 Y= = .
uration of Analysis, T = 0.25 Cycle Length,C = 90.0 'gl -
l | “ane Group Capacity, Control Delay, and LOS Determination
EB WB NB SB R
| LT TH RT LT TH RT LT TH RT LT TH i
| ,djusted Flow Rate, v 23 1559 201 1739 322 73 950 135 1321
l Lane Group Capacity, ¢ 84 1543 265 1914 854 267 1319 267 1329 -
'Ic Ratio, X 0.27 1.01 0.76 0.91 0.38 0.27 0.72 0.51 0.99 g:__
otal Green Ratio, g/C 0.43 0.43 0.53 0.53 0.53 0.47 0.37 0.47 0.37

| l Uniform Delay, dy 16.6 257 36.9 19.2 12.5 342 24.3 33.0 283 [T

| hrogression Factor, PF 1.000 | 1.000 1.000 |1.000 |1.000 |1.000 | 1.000 1000 | 1000 | ™=

| { pelay Calibration, k 011 0.50 0.31 043° |o0.11 0.11 0.28 0.11 0.50

l Incremental Delay, d; 18 | 255 120 | 69 0.3 0.6 1.9 16 22 | [Inm

| Tnitial Queue Delay, d3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

‘ sontrol Delay 18.4 51.2 489 26.1 12.8 34.7 26.3 346 | 514 -

| I [ Lane Group LOS B D D C B C C C D -

‘ “Approach Delay 50.7 26.2 26.9 499
L'j,kppn:)ach LOS D c c D [

l | Intersection Delay 37.9 X, =0.94 intersection LOS D =

Generated: 11/8/2006 529 A



lﬁ BACK-OF-QUEUE WORKSHEET 3
; i ggeral Information
\ tzoject Description Williams Field Road at Recker Road PM Pk Hr-2025
l ] ‘\verage Back of Queue
EB WB NB SB
l r LT TH RT LT ™ RT LT T RT LT TH RT
‘,’ ane Group L TR L T R L TR L R
' Mitial Queue/Lane 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
I . ow RatefLane Group 23 1559 201 1739 322 73 950 135 1321
—7 tflow/Lane 197 | 1889 501 1900 | 1615 | 566 | 1872 566 | 1886
I wacity/Lane Group 84 1543 265 | 1914 | 854 | 267 | 1319 267 | 1329
W Ratio 0.1 0.4 0.4 0.5 02 0.1 03 0.2 0.4 :
l : Ratio 027 |to1 o7 |oor loss o2z Jor 051 [0.99 }
“Factor 1.000 | 1.000 1.000 | 1000 |1.000 |1.000 |1.000 1.000 | 1.000 :
“ival Type 3 3 3 3 3 3 3 3 3 |
l Xyétoon Ratio 100 |1.00 100 {100 J|100 }100 |1.00 1.00 |1.00 J;
7 “Factor 100 |1.00 100 100 |100 |ro0 |100 100 |1.00 .
l i 04 20.4 26 20.7 47 1.0 10.7 1.9 17.3 ",
' 02 o6 0.3 07 |os }o3z |os 03 |o6 E
l if 0.1 8.4 09 4.8 0.4 0.1 1.3 0.3 6.6 "‘
% “verage 04 289 3.4 25.5 5.1 1.1 12.0 2.2 23.9 "“
. ;_ rcentile Back of Queue (95th percentile) 3
. 21 1.6 20 1.6 20 2.1 1.8 20 1.7 "
'1 <of Queue 09 |43 69 420 J100 |23 {218 45 396 ;
I lueue Storage Ratio 7
1@ Spacing 250 |2s50 250 |250 250 250 |250 250 |2s50 B
;:e:Je Storage 0 0 0 0 0 o 0 0 0 _"
/1 "age Queue Storage Ratio _‘l
;/u“Queue Storage Ratio ™
HCS+M  Version 52 Generated: 11/8/2006 5:28 AN
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11/8/2006
| HCS+~ DETAILED REPORT
. General Information Site Information -
) Analyst MG intersection W, Field Rd/Cooley Loop East
Agency or Co. TASK Eng Area Type All other areas
Date Performed 8/8/2006 Jurisdiction Gilbert

“ Lopyright @ 2005 Unlversity of Florida, All Rights Reserved

HCS+™ Version 5.2

b
I E
I ! Time Period Analysis Year E
I Volume and Timing input L
EB wB NB SB '
LT T RT LT TH RT LT ™ RT LT TH RT
l Number of Lanes, N1 1 2 0 1 2 0 1 1 0 1
Lane Group L R L R L I L R
Volume, V (vph) 41 1088 11 61 780 34 156 25 180 93 35
I % Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 E"
| Peak-Hour Factor, PHF 0.92 092 o9z 0.92 0.92 092 |092 0.92 0.92 092 o9z Joe2
Pretimed (P) or Actuated (A) A A A A A A A A A A A ,ﬁ]
Start-up Lost Time, 1 20 20 2.0 2.0 2.0 2.0 2.0 20
I . 1 Extension of Effective Green, e 2.0 2.0 20 2.0 2.0 2.0 2.0 20 —
Arrival Type, AT 3 3 3 3 3 3 3 3 | L
" FUnit Extension, UE 3.0 30 3.0 30 3.0 30 30 30
' ; |Fitering/Metering, | 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000 1.000 {1.000 [
initial Unmet Demand, Qs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
! | Ped / Bike / RTOR Volumes 0 0 0 0 0 0 0 0 0 0 0 0
' i [Lane Width 12.0 12.0 120 12.0 12.0 12.0 12.0 12.0 1]
Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
! Parking Maneuvers, Nm —
l i ,Buses Stopping, N 0 0 0 0 0 0 0 0 ﬂ_
Min. Time for Pedestrians, Gp 32 32 3.2 3.2
" [Phasing EW Perm WB Only 03 04 NS Perm 06 07 08 fm_
l L G= 350 G= 50 G= G= G= 200 G= G= G= =
Timing
Y= Y= Y= Y= = Y= Y= Y= _
1 Duration of Analysis, T = 0.25 Cycie Length, C= 60.0 PL
I ! yLane Group Capacity, Control Delay, and LOS Determination —
EB WB NB SB i
1y LT TH RT LT TH RT LT TH RT LT TH | &4
i Adjusted Flow Rate, v 45 1195 66 885 170 223 101 198
I Lane Group Capacity, ¢ 286 2107 312 2397 302 550 281 557 —_
+ {vic Ratio, X 016|057 021|037 056|041 036 |036 | o
| {Total Green Ratio, g/C 058 |oss 0.67 067 0.33 0.33 033 |0.33
l Uniform Delay, d, 5.7 7.8 10.9 44 16.4 15.4 15.1 151 e
; | Progression Factor, PF 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000 -
3 Delay Calibration, k 0.11 0.16 0.11 D.11 0.16 0.11 0.11 0.11
| l Incremental Delay, d, 0.3 0.4 0.3 0.1 24 0.5 08 0.4 @,_
1 Yinitial Queue Delay, ds 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
| Controf Delay 6.0 81 11.2 45 18.8 15.9 159 15.5 —
l {Gne Group LOS A p) 8 A B B B B <
Approach Delay 8.1 ) 50 17.2 15.7
| [Approach LOS A A B B A
I Intersection Delay 9.1 X, = 0.52 Intersection LOS A -



' © /8/2006

,

| ' P BACK-OF-QUEUE WORKSHEET :
; :
li.:eneral Information
""Jjeot Description  Williams Field Road at Cooley Loop East AM Pk Hr-2025
I . -erage Back of Queue
EB WB NB SB
l r LT TH RT | LT TH RT LT ™ | RT | LT TH RT
L_.e Group L TR L R L R L R
[i‘nal Queue/fLane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
l - w Rate/Lane Group 45 1195 66 885 170 ~223 101 198
Stﬂow/Lane 490 1897 469 1888 906 1650 844 1670
l g yacity/Lane Group 288 2107 312 2397 302 550 281 557
!Jw Ratio 0.1 0.3 0.1 0.2 0.2 0.1 o.1 0.1
' : Ratio 0.16 0.57 0.21 0.37 0.56 0.41 0.36 0.36
:i'actor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
' ! val Type 3 3 3 3 3 3 3 3
I.atoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1 Factor 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00
l 1“ 0.3 6.5 04 34 2.3 29 1.3 2.5
?{ 03 0.6 03 0.6 0.3 04 03 04
l 12{‘ a.0 Q.7 a.1 04 0.3 0.3 0.1 0.2
! J/erage 04 7.2 0.4 38 27 3.1 1.4 27
' 'L -centile Back of Queue (95th percentile)
?«, 21 1.9 2.1 20 2.0 2.0 21 20
ti § of Queue 08 13.8 09 7.5 54 6.3 29 55
' {u ue Storage Ratio
1 ue Spacing 25.0 25.0 25.0 25.0 250 25.0 25.0 25.0
l veue Storage 0 0 0 0 0 0 0 0
\1 age Queue Storage Ratio
I :),'u Queue Storage Ratio
HCS+™ Version 5.2 Generated: 11/8/2006 5:30 AN
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HCS+" DETAILED REPORT
I ! ‘neral Information Site Information B
§ alyst MG Intersection W. Field Rd/Cooley Loop East E-_)
&gency of Co. TASK Eng Area Type All other areas
F te Performed 8/8/2006 Jurisdiction Gilbert
| l 1e Period Analysis Year mrot
‘ l " “lume and Timing Input ym
| EB WwB NB SB
LT TH RT LT TH RT LT TH RT LT ™ RL
F 'mber of Lanes, N1 2 0 2 0 1 1 0 1 [ LI
l | ne Group L TR L TR L TR L TR
;)6lume, V (vph) 62 1248 68 150 1876 173 94 25 144 80 80 1
7" 'Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 E‘_d
I ak-Hour Factor, PHF lo.92 092 o9z 0.92 092 Jlos2 0.92 092 |o0.92 092 |0.92 0.92
Pretimed (P) or Actuated (A) A A A A A A A A A A A Am
T art-up Lost Time, hh 2.0 20 20 2.0 2.0 2.0 2.0 2.0
l L tension of Effective Green, e 2.0 2.0 20 2.0 2.0 2.0 2.0 20 —
Arrival Type, AT 3 3 3 3 3 3 3 3 | LU
it Extension, UE 30 3.0 30 30 3.0 30 30 3.0
l i tering/Metering, | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 rﬁ__'
Initiai Unmet Demand, Qb 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 —
¥ 1d / Bike / RTOR Volumes 0 a 0 0 0 0 0 0 0 0 0 0
I _ne Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 Fll 1
Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
" rking Maneuvers, Nm [T
l |_1ses Stopping, N8 0 0 0 0 0 0 0 0 | L
Min. Time for Pedestrians, Gp 3.2 32 32 3.2
[ asing EW Perm \WB Only 03 04 NS Perm 06 07 08 [ |
l - G= 350 G= 50 G- G= G= 200 G- G- R
Y= Y= Y= Y= = Y= Y= = o
{ “iration of Analysis, T = 0.25 Cycle Length, C= 60.0 L
. | sne Group Capacity, Control Delay, and LOS Determination
E£B8 WB NB SB .
- LT TH RT LT TH RT LT TH RT LT TH HI
l Jjusted Flow Rate, v 67 1431 163 2227 102 184 87 167
l L’;ane Group Capacity, ¢ 127 2094 277 2381 328 552 314 588 —
vic Ratio, X 053 |o.68 059 |o94 0.31 0.33 028 |o0.28 1~
:Jtal Green Ratio, g/C 0.58 0.58 0.67 0.67 0.33 0.33 0.33 0.33
. Uniform Delay, d4 7.5 8.7 18.6 89 14.9 15.0 14.7 . | 14.7
Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 b
ielay Calibration, k 0.13 0.25 0.18 0.45 0.11 0.11 0.11 0.11
l ‘ncremental Delay, d, 4.1 0.9 3.3 7.8 0.5 0.4 0.5 0.3 |
Initial Queue Delay, d3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
| ‘ontrol Delay 11.6 9.6 21.9 16.6 15.4 154 15.2 160 | =
| l 'fine Group LOS B A c B B B B B 12
‘ Approach Delay 9.7 17.0 15.4 15.1
" pproach LOS - A B8 B B _E:___
l tersection Delay 14.3 X, =073 Intersection LOS 8 ~
Copyright ® 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/8/2006 5:30 A
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BACK-OF-QUEUE WORKSHEET

3 N
&eneral Information

poject Description  Williams Field Road at Cooley Loop East PM Pk Hr-2025

+ rerage Back of Queue

EB WB NB SB
F LT TH RT LT TH RT LT TH RT LT ™ RT
;». 1e Group L R L R L TR L R
_gtial Queue/Lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
" w Rate/Lane Group 67 1431 163 2227 - 102 184 87 167
Elﬂowlane 217 1885 418 1876 985 1657 941 1763
5 pacity/Lane Group 127 2094 277 2381 328 552 314 588
wow Ratio 0.3 0.4 04 0.6 0.1 0.1 01 0.1
7’ .Ratio 0.53 0.68 0.59 0.94 0.31 0.33 0.28 028
h;ador 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
j “ival Type 3 3 3 3 3 3 3 3
E‘-fatoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
! "Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
&t Q.7 8.7 1.0 17.2 1.3 2.3 1.1 20
0.2 0.6 0.3 0.6 0.3 04 0.3 0.4
[ 02 12 0.3 57 0.1 0.2 0.1 02
7 Average 08 9.9 1.3 23.0 14 25 1.2 22
zrcentile Back of Queue (95th percentile)
Ey 2.1 1.8 2.1 1.7 2.1 20 2.1 2.0 !
;'r;:k of Queue 17 |182 27 |383 29 |so0 24 |45 '
‘Bueue Storage Ratio
i eue Spacing 25.0 25.0 25.0 25.0 25.0 25.0 25.0 250
_Lq:xeue Storage 0 0 0 0 0 0 0 0
‘ ?erage Queue Storage Ratio
Lq:’% Queue Storage Ratio

swright © 2005 University of Florida, Al Rights Reserved
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HCS+" DETAILE

D REPORT

" “\neral Information

Site Information

Williams Field Rd at Access 2

~opyright © 2005 University of Florida, All Rights Reserved

HCS+™ Version 5.2

Generated: 11/82006 5:30 2

. '; alyst MG *1 Intersection \
Agency or Co. TASK Eng Area Type Al other areas
' 1te Performed 87872006 Jurisdiction Gilbert )
I e Period Analysis Year E 1
| Project ID mlﬁrgsb glseld Road at Access 2 AM
| l ">lume and Timing Input yar !
| , EB waB NB SB ]
| LT TH RT LT TH RT LT TH RT LT T RT |
| l * "ymber of Lanes, N1 2 0 1 2 1 EI |
'; 1ne Group TR L T L R
Volume, V (vph) 1220 108 31 803 78 12 ;
Heavy Vehicles, %HV 0 0 0 0 0 0 E"‘"
l 2ak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Pretimed (P) or Actuated (A) A A A A A A 1=
| ‘tart-up Lost Time, h 20 2.0 2.0 20 20 _
I . xtension of Effective Green, e 2.0 2.0 2.0 2.0 2.0 —
Arrival Type, AT 3 3 3 3 3 m
" nit Extension, UE 30 3.0 3.0 30 3.0 o
l _itering/Metering, | 1.000 1.000 { 1.000 1.000 1.000 I
Initial Unmet Demand, Qv 0.0 0.0 0.0 00 0.0 —
| “ed / Bike / RTOR Volumes 0 0 0 0 0 0 0 0
I _ane Width 12.0 120 | 120 12.0 12.0 1T
Parking / Grade / Parking N 0 N N 0 N N ] N -
Tharking Maneuvers, Nm -
I | ,uses Stopping, Ns 0 0 0 0 0 m
Min. Time for Pedestrians, Gp 3.2 32 3.2 -
‘hasing EW Perm 02 03 04 NB Only 06 07 08 =
l T G= 350 G= G- G= 200 G= G= G- =
Timing
Y= Y= Y= = Y= Y= Y=
» ‘.])uration of Analysis, T=0.25 Cycle Length, C = 55.0 ﬁ
l | .ane Group Capacity, Control Delay, and LOS Determination
EB . WB NB sSB
- LT TH RT LT TH RT LT TH RT LY T™H .| am
| idjusted Flow Rate, v 1443 34 873 85 13 —
l | Lane Group Capacity, ¢ 2274 138 2302 656 587
Ve Ratio, X 0.63 0.25 0.38 0.13 0.02 'E
Total Green Ratio, g/C 0.64 0.64 0.64 0.36 0.36
l | Uniform Delay, dy 6.1 4.3 4.8 11.7 11.2 'E_
f progression Factor, PF 1.000 1.000 | 1.000 1.000 1.000
L Jelay Calibration, K 021 0.11 0.11 0.11 0.11
l | incremental Delay, d 0.6 0.9 0.1 0.1 0.0 E _
Finitial Queue Delay, dg 0.0 0.0 0.0 0.0 0.0
{ .Zontro} Delay 6.7 52 4.9 11.8 11.2 _
I |Lane Group LOS A A A B B E
LApproach Delay 6.7 4.9 11.7
Approach LOS A A B 'E‘
' L|Ers<~;ction Delay 6.2 X =045 Intersection LOS A

v
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' BACK-OF-QUEUE WORKSHEET

icneral Information
' -nject Description  Williams Field Road at Access 2 AM Pk Hr-2025

srage Back of Queue
EB WB NB s8

| I ':' LT ™ | RT | LT ™ RT | LT ™ | RT | LT T | RT
| 2 Group TR L T L R
gu %ial Queuellane 0.0 00 Joo 0.0 0.0
I o Rate/Lane Group 1443 - 34 873 85 13

!tiﬂowlbane 1877 217 1900 1805 1615
I 1acity/Lane_Group 2274 138 2302 656 587

‘5w Ratio 04 0.2 0.2 0.0 0.0
l r Ratio 0.63 025 0.38 0.13 0.02

~actor 1.000 1.000 | 1.000 1.000 1.000
l " val Type 3 3 3 3 3

l*,'itoon Ratio 1.00 1.00 1.00 1.00 1.00

[ Factor 1.00 1.00 1.00 1.00 1.00
I L 70 0.2 34 0.9 0.1

! 0.6 0.2 0.6 04 0.4
l iu’ 1.0 01 03 01 0.0

v Average 8.0 03 3.7 0.9 0.1
l iL.,rc:en’cile Back of Queue (95th percentile)

2'?’ 1.9 2.1 20 21 2.1
l ‘[ ik of Queue 15.1 0.6 74 e 0.3

ieue Storage Ratio )

sue Spacing 25.0 25.0 25.0 25.0 25.0
l ieue Storage 0 0 0 0 0

!Terage Queue Storage Ratio
I 1% Queue Storage Ratio

juright © 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/8/2006 5:30 AN
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11/8/2006 -
n
l oo HCS+~ DETAILED REPORT
General Information ; Site Information
Analyst MG i Intersection Williams Fieid Rd at Access 2 'E
l Agency or Co. TASK Eng Area Type All other areas
Date Performed 8/8/2006 Jurisdiction Gilbert
| Time Period Analysis Year E
l Project ID mlllr-largso gfseld Road at Access 2 PM
] Volume and Timing Input ‘n
EB WB NB SB i
l LT TH RT LT TH RT LT TH RT LT ™ RT
Number of Lanes, N1 2 0 1 2 1 1 -
Lane Group TR L T L R
Volume, V (vph) 1143 329 100 1870 428 76 )
> -

% Heavy Vehicles, %HV 0 0 0 0 0

Peak-Hour Factor, PHF 0.92 092 092 0.92 092 0.92
Pretimed (P) or Actuated (A) A A A A A A
Start-up Lost Time, It 2.0 20 20 2.0 20
Extension of Effective Green, e 20 20 2.0 2.0 20
Arrival Type, AT 3 3 3 3 3
Unit Extension, UE 3.0 3.0 3.0 3.0 3.0
Filtering/Metering, ! 1.000 1.000 1.000 1.000 1.000
! Initial Unmet Demand, Qb 0.0 0.0 0.0 0.0 0.0
.. |Ped/Bike / RTOR Volumes 0 0 0 0 0 0 0 0
Lane Width 12.0 12.0 12.0 12.0 12.0
Parking / Grade / Parking N 0 N N 0 N N 0 N

Ly

te | riny| o

PR

Parking Maneuvers, Nm
Buses Stopping, Ns 0 0 [0}
! " | Min. Time for Pedestrians, Gp 32 3.2 3.2
i~ |Pnhasing EW Perm 02 03 04 NB Only 05 i 07 08 ¢
G= 350 G= G= G= G= 200 G= G= G=
Y= Y= Y= Y= = Y= Y= Y=
Cyclelength,C= 550 )

Timing

SR
f

Duration of Analysis, T = 0.25

Lane Group Capacity, Control Delay, and LOS Determination
EB- WB NB SB

LT TH RT LT TH RT LT TH RT LT T ]

[T,
¥ l

Lane Group Capacity, ¢ 2225 138 2302 656 587 .
v/c Ratio, X 0.72 0.79 0.88 071 0.14 b
Total Green Ratio, g/C 0.64 0.64 0.64 036 0.36
- Uniform Delay, d4 ’ 6.7 7.3 83 15.0 11.7 -
i Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 -
" [ Delay Calibration, k 0.28 0.34 0.41 0.27 011

, Incremental Delay, d, 1.2 259 4.5 35 0.1 .
I Initial Queue Delay, dy 0.0 0.0 0.0 0.0 00
“ [ Control Delay 7.9 332 12.8 18.6 11.9 -
Lane Group LOS A c B B B -
Approach Delay 7.9 13.8 17.5

Approach LOS A B B

. Intersection Delay 12.1 X =0.82 Intersection LOS B
Generated: 11/8/2006
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I J/8/2006

l [_ BACK-OF-QUEUE WORKSHEET

|’_‘r eneral Information

I L . .
§°je°1 Description Williams Fieid Road at Access 2 PM Pk Hr-2025

i A’verage Back of Queue

' Tl V- VY |

] EB WB NB SB
. i LT TH RT LT TH RT LT TH RT LT ™ RT
i Lane Group TR L T L R
. jﬁal Queue/Lane 0.0 0.0 0.0 0.0 0.0
rlow Rate/Lane Group 1600 109 2033 465 83
.ﬂtﬂow/Lane 1836 217 1500 1805 1615
l i -apacity/Lane Group 2225 138 2302 656 587
”T%;w Ratio 0.5 0.5 0.6 03 0.1
l ¢ Ratio 0.72 0.79 0.88 0.71 0.14
[
g‘!actor 1.000 1.000 1.000 1.000 1.000
l 1 -rival Type 3 3 3 3 3
1.00 1.00 1.00 1.00 1.00
l = 1.00 1.00 |1.00 1.00 1.00
.. 8.6 1.2 13.5 6.1 0.9
i } 0.6 0.2 0.6 0.4 0.4
l Fd 1.4 0.5 3.6 09 0.1
! lAverage 10.0 1.7 17.1 7.0 0.9
| ' (Percentlle Back of Queue (95th percentile)
1 ? 1.8 2.0 1.7 1.9 2.1
l vack of Queue 18.4 35 28.6 13.4 1.9
r“peue Storage Ratio
E:Jeue Spacing 250 25.0 25.0 25.0 25.0
I L?JEU& Storage 0 0 0 0 0
[ ‘;erage Queue Storage Ratio
l l;‘ﬁQueue Storage Ratio
[ yright @ 2005 University of Florida, All Rights Reserved HCS+™  Version 5.2 Generated: 11/8/2008 5:31 AM
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11/8/2006 -
HCS+~ DETAILED REPORT :
General Information - Site Information
Analyst MG Q Intersection Wiiliams Field Rd al Access 1 =
Agency or Co. TASK Eng Area Type All other areas
Date Performed 8/8/2008 Jurisdiction Gilbert -
Time Period Analysis Year ol
Project ID m[ll:rr_réso g:seld Road at Access 1 AM
Volume and Timing Input =
EB WB NB SB =
LT TH RT LT TH RT LT TH RT LT TH RT
Number of Lanes, N1 1 2 0 1 2 0 1 0 1 1 nr
. .| Lane Group i L TR L R L R L TR
’ Volume, V (vph) 111 1121 5 5 750 3 5 5 5 2 3 :‘:‘1}_
% Heavy Vehicies, %HV ] o 0 0 0 0 o 0 0 0 0 0 &14
.| Peak-Hour Factor, PHF 0.92 0.92 092 . 1092 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Pretimed (P) or Actuated (A) A A A A A A A A A A A I
"['start-up Lost Time, I1 2.0 2.0 2.0 20 2.0 20 2.0 2.0 e
Extension of Effective Green, e 20 20 2.0 20 20 20 2.0 2.0 ~
Arrival Type, AT 3 3 3 3 3 3 3 3 or
Unit Extension, UE 3.0 30 3.0 3.0 3.0 30 3.0 30
Filtering/Metering, | 1.000 |} 1.000 1.000 | 1.000 1.000 | 1.000 1.000 11.000 B
Initial Unmet Demand, Qb 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Lii
Ped / Bike / RTOR Volumes 0 0 0 0 o 0 1] ] 0 0 (1] 0
Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 o
Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
Parking Maneuvers, Nm .
Buses Stopping, Ne 0 0 0 (4] g 0 0 0 ‘L{
Min. Time for Pedestrians, Gp 32 32 32 3.2
Phasing EW Perm EB Only 03 04 NS Pem 06 07 08
G= 250 G= 100 G= G= G= 200 G= G= G= !
Timing
Y= Y= Y= Y= = Y= Y= Y=
Duration of Analysis, T = 0.25 Cycle Length, C= 55.0 L‘L
Lane Group Capacity, Control Delay, and LOS Determination
EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH Lol
Adjusted Flow Rate, v 121 1223 5 818 5 10 2 93 =
Lane Group Capacity, ¢ 513 1643 138 1644 436 639 514 591 .
vic Ratio, X 0.24 0.74 0.04 0.50 0.01 0.02 0.00 0.16 :__}
Total Green Ratio, g/C 0.64 0.45 0.45 0.45 0.36 0.36 0.36 0.36
Uniform Delay, d 97 12.4 83 10.6 11.2 11.2 11.2 11.8 e
Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 £
Delay Calibration, k 0.11 0.30 0.11 0.11 0.11 0.11 0.11 0.11
incremental Delay, d» 0.2 1.9 0.1 0.2 0.0 0.0 0.0 0.1 .
Initial Queue Delay, d3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
Control Delay 9.9 14.3 8.4 10.8 11.2 11.2 11.2 11.9 -
Lane Group LOS A B A B B B B B e
Approach Delay 13.9 108 11.2 11.9 -
Approach LOS B B B B S
Intersection Delay 12.7 X, =040 Intersection LOS B ~

Copyright © 2005 University of Florida, All Rights Resarved

HCS+™ Version 5.2
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1/8/2006

{

I } . BACK-OF-QUEUE WORKSHEET

LI 3
| weneral Information-

L:’: oject Description Williams Field Road at Access 1 AM Pk Hr-2025

.';rage Back of Queue

EB WB NB SB
: LT TH RT LT TH RT LT TH RT LT TH RT
: ane Group L TR L TR L R L TR

1Mitial Queue/Lane 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0

'

ow Rate/lLane Group - 121 1223 5 818 5 10 2 93

ﬂtﬂow/Lane 806 1898 304 1899 1198 1758 1413 1624

: apacity/Lane Group 513 1643 138 1644 436 639 514 591

;ﬂow Ratio 02 | o3 0o | o2 00 | oo 00 0.1

| c Ratio 0.24 0.74 0.04 0.50 0.01 0.02 0.00 0.16

I‘L:iactor 1.000 1.000 1.000 1.000 1.000 | 1.000 1.000 | 1.000

I
¢ rrival Type 3 3 3 3 3 3 3 3
1

L'r-",atm:m Ratio : 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

"= Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

» 07 8.1 0.0 46 0.0 0.1 0.0 1.0

T 0.3 0.5 02 0.5 0.3 04 03 0.4

“~“Average 08 9.4 0.0 51 0.1 0.1 0.0 1.0

ercentile Back of Queue (95th percentile)

?/. 2.1 1.9 21 2.0 2.1 2.1 2.1 2.1
ack of Queue 1.7 17.4 o1 9.9 0.1 0.2 0.0 2.1

' ﬁueue Storage Ratio

'

ueue Spacing 25.0 25.0 25.0 250 25.0 250 25.0 25.0

[ﬁﬁ:eue Storage 0 0 0 0 0 0 0 0

e

verage Queue Storage Ratio

: lq% Queue Storage Ratio

o+
opyright © 2005 University of Florida, All Rights Reserved HCS+M  Version 5.2 Generated: 11/8/2008 5:32 AN
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/8/2006 -;.
HCS+" DETAILED REPORT
¢ neral Information Site Information
L alyst ] MG Intersection Williams Field Rd at Access 1 -;11_7
Agency or Co. TASK Eng Area Type All other areas
T te Performed 8/8/2006 Jurisdiction Gilbert
se Period Analysis Year E !
Project ID ’l;tzll;jrg% glseld Road at Access 1 PM
Jume and Timing Input _Fr—"'
EB wB NB SB
LT ™ RT LT TH RT LT TH RT LT TH RT
" imber of Lanes, N1 1 2 0 2 0 1 0 1 .E
. ne Group L TR L TR L TR L TR
Volume, V (vph) 370 849 5 5 1517 8 5 5 5 8 37 4P
! 'Heavy Vehicles, %HV ] 0 0 0 0 0 0 0 0 0 4] E-_I
J; _ak-Hour Factor, PHF 0.92 0.92 0.92 0.92 092 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Pretimed (P) or Actuated (A) A A A A A A A A A A A @ 1
¢ “art-up Lost Time, h 20 2.0 20 20 2.0 20 20 20
{ fension of Effective Green, e 2.0 2.0 2.0 20 20 |20 20 |20
Arrival Type, AT 3 3 3 3 3 3 3 3 E_‘
Ait Extension, UE 3.0 30 3.0 3.0 30 30 30 3.0
tering/Metering, | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 E—"
Initial Unmet Demand, Qv 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
d / Bike / RTOR Volumes 0 0 0 0 0 0 0 0 0 0 0 0
{ _ne Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 H 1
Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
‘irking Maneuvers, Nm
1ses Stopping, Ne 0 0 0 0 0 0 0 0 E
Min. Time for Pedestrians, Gp 3.2 3.2 32 3.2
\asing EW Perm EB Only 03 04 NS Pem 06 07 08 &n |
D G= 250 G= 100 G= G= G= 200 G= G= = —
Timing
Y= Y= Y= Y= = Y= Y= Y=
[ sration of Analysis, T = 0.25 Cycle Length, C = 55.0 |
ane Group Capacity, Control Delay, and LOS Determination I
EB . WB NB SB .
LT TH RT LT ~TH RT LT TH RT LT TH [t
jfjusted Flow Rate, v 402 928 5 1658 5 10 9 532
Lane Group Capacity, ¢ 466 1643 148 1643 138 639 514 595 ;
++fc Ratio, X 0.86 0.56 0.03 1.01 0.04 0.02 0.02 0.89 Ei_
stal Green Ratio, g/C 0.64 0.45 0.45 0.45 0.36 0.36 0.36 0.36
Uniforrn Delay, d, 19.5 11.0 8.3 15.0 11.3 11.2 11.2 16.5 :
Dgrogression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 —
| 'Eelay Calibration, k 0.39 0.16 0.11 0.50 0.11 0.11 0.11 0.42
.Incremental Delay, d, 15.3 0.5 0.1 245 0.1 0.0 0.0 160 | Wi
aitial Queue Delay, da 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
‘ontrol Delay 34.8 11.5 8.4 39.5 11.4 11.2 11.2 32.5 —_
ane Group LOS C B A D B B 8 C -
Approach Delay 18.5 39.4 11.3 32.1
[ oproach LOS B D B C ;;__
intersection Delay 30.3 X, =093 Intersection LOS (03 -
+nnyright ® 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/8/2008 5:33 AA
—
| ¥
x




§/8/2006

I BACK-OF-QUEUE WORKSHEET

‘ . .:eneral Information
;oject Description  Willlams Field Road at Access 1 PM Pk Hr-2025

verage Back of Queue

l o EB WB NB SB
ri LT ™ RT LT ™ RT LT ™ RT LT TH RT
Lane Group L TR L R L R L R
l Stnal QueueflLane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ﬁw Rate/Lane Group 402 928 5 1658 5 10 9 532
%owlLane , ) 733 1898 325 1898 380 1758 1413 1636
:lEapacity/Lane Group 466 1643 148 1643 138 639 514 595
L Ratio 05 | 03 00 | os oo | oo 0.0 0.3
Vlﬁc Ratio 0.86 0.56 003 1.01 0.04 0.02 0.02 0.89
m!';tor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
l | Arrival Type 3 3 3 3 3 3 3 3
“atoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
l ﬁjactor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
26 55 0.0 13.3 0.0 0.1 0.1 7.7
l i; a 03 0.5 02 0.5 02 0.4 0.3 0.4
1{
D2 1.7 0.6 0.0 77 0.0 0.0 0.0 2.4
l Lﬂerage 4.3 6.1 0.0 21.0 0.1 0.1 0.1 10.1
rl.;ercentile Back of Queue (95th percentile)
& 20 1.9 2.1 1.7 2.1 2.1 21 1.8
I\ Eck of Queue . 8.5 11.7 0.1 35.4 0.1 0.2 0.2 18.6
iJeue Storage Ratio
EC.:’TJBUE Spacing 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
'ifeue Storage 0 0 0 0 0 0 0 0
'A';erage Queue Storage Ratio
"16 Queue Storage Ratio

L :ynght © 2005 University of Florida, All Rights Reserved HCS+™  Version 5.2 Generated: 11/8/2008 5:33 AM
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' .1/8/2006

i
| HCS+~ DETAILED REPORT
' ‘General Information Site Information .
Analyst MG intersection William Field Rd at Power Road E_: '
Agency or Co. TASK Eng Area Type All other areas
l ' " Date Performed 8/8/2006 Jurisdiction Gilbert -
Time Period Analysis Year I
I Project ID w:gzv; i?(IJdZ g?oad at Power Road
l " Volume and Timing Input T
EB wB NB SB
| LT ™ RT T ™ | RT T | T RT LT ™ R
I “Number of Lanes, N1 1 3 0 1 3 0 1 3 0 3 T
. Lane Group L TR L TR L R L TR
lVqume, V (vph) 336 258 476 10 111 1 267 724 46 2 315 2
l "% Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 &
. Peak-Hour Factor, PHF 0.92 0.92 0.92 a.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Pretimed (P) or Actuated (A) A A A A A A A A A A A A
{ " Start-up Lost Time, l1 20 20 20 2.0 20 20 2.0 20
I | _Extension of Effective Green, e 20 20 20 20 2.0 2.0 2.0 20 —
Arrival Type, AT 3 3 3 3 3 3 3 3 .
! "Unit Extension, UE 3.0 3.0 30 3.0 30 30 30 3.0
I { Filtering/Metering, | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 N
Initial Unmet Demand, Qo 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 v
! “Ped / Bike / RTOR Volumes 0 0 60 0 0 0 0 0 40 0 0 10
l 1 Lane Width 12.0 120 12.0 12.0 12.0 12.0 12.0 12.0 |
Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
I " Parking Maneuvers, Nm —_—
l I Buses Stopping, Ns 0 0 0 0 0 0 0 0 L_,f
Min. Time for Pedestrians, Gp 32 32 32 3.2
[ “Phasing EW Perm WB Only 03 04 NS Perm NB Only 07 08 )
I L R G= 372 G= 30 G= G= G= 250 G= 104 G= G= -
Timing Y=4 Y=0 Y= Y= Y= Y=0 Y= Y=
;‘ Duration of Analysis, T = 0.25 Cycle Length, C= 83.6 ‘._l_
l |, Lane Group Capacity, Control Delay, and LOS Determination
EB WB NB SB —
LT TH RT LT TH RT LT TH RT LT TH b
{ Adjusted Flow Rate, v 365 732 11 122 290 794 2 655
I Lane Group Capacity, ¢ 567 2090 390 2733 453 1546 136 1437 —_—
v/c Ratio, X 064 |0.35 003 004 0.64 0.51 001 o046 L
[ ‘Total Green Ratio, g/C 0.44 0.44 0.53 0.53 0.47 0.30 0.30 0.30
l Uniform Delay, dy 18.0 15.3 13.7 9.5 25.7 243 206 |238 —
[ Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 —
| Delay Catlibration, k 0.22 0.11 0.11 0.11 0.22 0.12 0.11 0.11
l Incremental Delay, d, 25 | 01 0.0 0.0 3.0 0.3 0.0 02 |:.
YInitial Queue Delay, da 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
| Control Delay 20.6 15.4 13.8 9.5 28.7 24.6 207 24.0 -
l “{Lane Group LOS c B 8 A c c c c L
Approach Delay 17.1 9.9 257 24.0
| TApproach LOS B A c c .
I “{Intersection Delay 21.4 X. = 0.70 Intersection LOS c S
LCopyright ® 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/812008 5:33.
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/8/2006

I a BACK-OF-QUEUE WORKSHEET '

i Seneral Information

) L%oject Description  Williams Field Road at Power Road AM Pk Hr-2025

iverage Back of Queue

EB WB NB sB ;
‘!V;! LT ™ RT LT TH RT LT TH RT LT TH RT
: _ane Group L R L R L R L R !
,ﬁitial Queve/Lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
“low Rate/Lane Group 365 732 11 122 290 794 2 655
:StﬂowlLane 1275 1723 737 1897 960 1897 455 1763
apacity/Lane Group 567 2090 390 2733 453 1546 136 1437
;E!;)w Ratio 03 0.2 0.0 0.0 03 02 0.0 0.1
f /o Rafio 064 |o3s 003 |o004 064 |o051 001 |ods
ii:&aclor 1.000 | 1.000 1000 | 1.000 1.000 | 1.000 1.000 | 1.000
g \rival Type 3 3 3 3 3 3 3 3
;rqatoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
§I ‘f Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
I \31 6.6 4.1 o1 05 4.0 56 0.0 4.5
_[" 0.5 0.6 0.4 0.7 04 0.5 0.2 04
‘L 08 0.3 0.0 0.0 07 0.5 0.0 04
,LiAverage 7.4 4.4 0.1 0.5 4.7 6.1 0.0 49
] .;ercentile Back of Queue (95th percentile)
) 19 |20 21 |21 20 |19 21 |20
L F:,ack of Queue 14.1 87 03 1.1 9.2 11.7 0.1 9.6
:'Eiueue Storage Ratio
[ Jueue Spacing 250 |250 250 |250 250 |250 250 |250
{eve Storage 0 0 0 0 0 0 0 0
"verage Queue Storage Ratio :
.lilfii/ﬂ Queue Storage Ratio . '
Capyright ® 2005 Universtty of Florida, All Rights Reserved HCS+™ Version 5.2 , Generated: 11/B72008 5:34 AN
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[

1 1/8/2006 E
' ) HCS+~ DETAILED REPORT
. neral Information Site Information .
Analyst MG Intersection William Field Rd at Power Road o
‘ ' " jency or Co. TASK Eng Area Type All other areas
‘ ite Performed 8/8/2006 Jurisdiction Gilbert
: ‘Time Period Analysis Year E !
l \' Project ID };\Zlfh;zvfs_{ ::;(Ig 5Road at Power Road
|_2lume and Timing Input 1
! EB WB NB sB o
! ' ' LT TH RT LT TH RT LT TH RT LT ™
| umber of Lanes, N1 1 3 0 1 3 0 1 3 0 3 a
Lane Group L R L TR L TR L R
I " "olume, V (vph) 250 203 451 10 269 1 399 552 9 4 644 % X
- 5 Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 1] 0 0 ]
| Peak-Hour Factor, PHF 0.92 092 |o92 0.92 0.92 0.92 0.92 092 [0.92 0.92 092 o9z |
l . retimed (P) or Actuated (A) A A A A A A A A A A A ]
. start-up Lost Time, h 20 2.0 2.0 2.0 2.0 20 2.0 20 ‘
[Extension of Effective Green, e 2.0 2.0 20 2.0 2.0 2.0 2.0 20
[ rrival Type, AT 3 3 3 3 3 3 3 3 E ,
l . Onit Extension, UE 30 | 3.0 50 |30 30 |30 30 |30
| Fittesing/Metering, | 1.000 |} 1.000 1.000 | 1.000 1.000 | 1.000 1000 |1.000 =
! initial Unmet Demand, Qo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .
l f._,PedI Bike / RTOR Volumes 0 0 60 0 0 0 0 0 0 0 0 10
[ Lane Width 120 120 120|120 120|120 120 |12.0 B
{ “Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
. . _Parking Maneuvers, Nm —
| Buses Stopping, Ns 0 0 0 0 ) 0 0 0 L
| Min. Time for Pedestrians, Gp 32 32 32 32
. {  Phasing EW Perm 02 03 04 NS Perm NB Only 07 08
G= 230 G= G= G= 250 G= 130 G= G= Xoe
. {1 Timing
i Y= 4 Y= Y= Y= Y= 6 Y= Y=
l L. Duration of Analysis, T = 0.25 Cycle Length, C= 75.0 L
Lane Group Capacity, Control Delay, and LOS Determination
| EB WB ] NB SB
l | LT TH RT T TH RT o7 ™ RT T ™ L
Adjusted Flow Rate, v 272 646 11 - 293 434 610 4 1439
| -]Lane Group Capacity, ¢ 329 1431 191 1586 510 2891 252 | 1592 _
[ “Jvic Ratio, X 0.83 0.45 0.06 fo18 0.85 0.21 0.02 |o90 L
l “ITotal Green Ratio, g/C 0.31 0.31 0.31 0.31 0.56 0.56 033 o33
-{ Uniform Defay, d, 24.1 20.9 18.4 19.1 247 8.2 16.8 |239 =
{ ] Progression Factor, PF 1.000 | 1.000 1.000 | 1.000 1.000 1.000 1.000 | 1.000 L.
' " I'Delay Calibration, k 0.36 0.11 0.11 0.11 0.38 0.11 0.11 0.43
‘ - { incremental Delay, d 15.8 0.2 0.1 0.1 13.0 0.0 0.0 7.7 D
| [ Initial Queue Delay, d; 0.0 00 0.0 0.0 0.0 0.0 00 0.0
‘ ' " | Control Delay 40.0 21.2 185 19.2 377 83 168 | 315 i
j - [Lane Group LOS D c B B D A B c 2 1
{ - | Approach Delay 26.7 19.1 205 - ' 31.5
i l ‘ Approach LOS c B c C £
| [ - |Intersection Delay 26.2 X, = 0.89 Intersection LOS c —




§1/8/2006

IE BACK-OF-QUEUE WORKSHEET . N

- General Information

oject Description Williams Field Road at Power Road PM Pk Hr-2025

Average Back of Queue

" EB wB NB SB
5 LT TH RT LT TH RT LT TH RT LT TH RT
. _ane Group L TR L TR L R L R
@iﬁal Queue/Lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

;Iow Rate/Lane Group 272 646 11 293 434 610 4 1439
f‘j;tﬂow/Lane : 1074 | 1712 623 1899 912 | 1895 757 1753
Sapacity/Lane Group 329 1431 191 1586 510 2891 252 1592

l;fﬂow Ratio 0.3 01 0.0 0.1 0.5 01 0.0 0.3

vic Ratio 083 o045 0.06 0.18 085 |o21 002 |o90

‘:Ifsfactor 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000

| rrival Type 3 3 3 3 3 3 3 3

' Hatoon Ratio 100 |}1.00 1.00 1.00 1.00 }1.00 1.00 |1.00

' 5F Factor 100 |1.00 1.00 1.00 1.00 |1.00 100 |1.00

'LI 31 5.3 4.0 0.2 1.6 49 23 0.1 10.5

1 0.3 0.4 02 04 0.4 06 0.3 0.4

LI - 1.3 03 0.0 0.1 20 02 0.0 30

[LiAverage 6.5 43 0.2 17 6.9 25 0.1 13.5

| =

1Y

. Jercentile Back of Queue (95th percentile)

il
]!a{, 1.9 20 21 20 1.9 20 2.1 1.8
: Yack of Queue 126 |as 0.4 36 13.1 50 0.1 24.0
:aueue Storage Ratio _
Jueue Spacing 25.0 25.0 25.0 25.0 25.0 25.0 250 250
¥
l‘a:'eue Storage 0 0 0 0 0 0 0 0
\verage Queue Storage Ratio
m‘i;% Queue Storage Ratio |
Eopyright ® 2005 University of Florida, All Rights Reserved HES+™ Version 5.2 Generated: 11/872008 5:35 AN
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I /8/2006

F

TWO-WAY STOP CONTROL SUMMARY

i neral Information

Site Information

.

b

o

[Analyst MG Intersection Cooley Loop S/Cooley Loop W. }
gency/Co. TASK Eng Wurisdiction Gilbert ‘
| ite Performed 8/8/2006 Analysis Year 12025 B
.alysis Time Period |AM PK Hr-2025 = !
Sroject Description  Cooley Loop South at Cooley Loop West AM Pk Hr-2025 1
7=stWest Street: Cooley Loop South North/South Street: Cooley Loop West E""
wrsection Orientation:  East-West Study Period (hrs). 0.25 » |
vehicle Volumes and Adjustments '
Major Street Eastbound Westhound c‘l?L._J
‘ vement 1 2 3 4 5 -
D L T R L T R
volume (veh/h) 5 5 5 5 307 42 ¥
7~3k-Hour-Factor, PHF 0.92 0.92 0.92 0.92 092 0.92
urly Flow Rate, HFR (veh/h) 5 5 5 5 333 45
2ercent Heavy Vehicles 0 - - 0 - - F I
“~dian Type Undivided —
. Channelized
-anes 1 0 1 0 E
[ ’nﬁguration L R L TR
| :stream Signal 0 5 E
Minor Street Northbound Southbound T
[ “wvement 7 8 9 10 11 12
’ L T R L T R m__J
volume (veh/h 5 93 53 5 455 5 e
“eak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
urty Flow Rate, HFR (veh/h) 5 101 57 5 494 5 E
rcent Heavy Vehicles 0 0 0 0 0 0 =
Sercent Grade (%) 0 0
ired Approach N N ﬂ |
‘Storage 0 0 T
T Channelized 0 0
"es 1 1 0 1 0 Wy
| nfiguration L TR L TR
A IR, N N —
Delay, Queue Length, and Level of Service -
‘proach Eastbound Westbound Northbound Southbound EE, !
. wvement 1 4 7 B 9 10 11 12
Lane Configuration L L TR L TET 1
[ veh/h) 5 5 158 5 499
S{m) (vehrmh) 1192 1623 85 652 413 5@'_‘
e 0.00 0.00 0.06 0.24 0.01 0.8
% queue length 0.01 0.01 0.18 0.95 0.04 10.96
Cbntrol Delay (s/veh) 8.0 7.2 50.0 12.3 13.8 47!‘." |
[‘S A A E B B E
proach Delay (siveh) - - 13.4 46.8 E__'
4pproach LOS - - B E "

L

§

[ " right @ 2005 University-of Florida, All Rights Reserved
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l 1/8/2006
X

r TWO-WAY STOP CONTROL SUMMARY .
‘Eneral Information Site Information
prnalyst MG Intersection Cooley Loop S/Cooley Loop W.
| I[Kg—ency/Co. TASK Eng Jurisdiction Gilbert
| l * -yhte Performed 8/8/2006 Analysis Year 2025
| ~ alysis Time Period PM PK Hr-2025
JProject Description  Cooley Loop South at Cooley Loop West PM Pk Hr-2025
,'(_ist!West Street: _Cooley Loop South North/South Street: Cooley Loop West
l rsection Orientation: East-West Study Period (hrs): 0.25
y<ehicle Volumes and Adjustments
empjor Street Eastbound Westbound
| © rovement 1 2 3 4 5 6
| L T R L T R
| ~olume (vehvh) 5 5 5 5 64 17
p=ak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
l ' ourly Flow Rate, HFR (veh/h) 5 5 5 5 69 18
jijreent Heavy Vehicles 0 - - 0 - -
Kiedian Type Undivided
l i T Channelized 0 0
}i hes 1 1 0 1 1
|’ “onfiguration L TR L R
I W stream Signal 0 0
bl IR I e ———
inor Street Northbound Southbound
Movement 7 8 9 10 T 5
T L T R L T R
. Jiume {veh/h) 5 406 224 5 124 5
)Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
" “qurly Flow Rate, HFR (veh/h) 5 441 243 5 134 5
l dreent Heavy Vehicles 0 0 0 0 0 0
[percent Grade (%) 0 0
[ “pred Approach N N
Storage 0 0
RT Channelized 0 0
[nes 1 0 1 1 0
anfiguration L TR L TR
lay, Queue Length, and Level of Service-
s
i -dproach Eastbound Westbound Northbound Southbound
| svermnent 1 4 7 8 ] 10 1 12
ﬁne Configuration L L TR L R
[ “veh/h) 5 5 5 684 5 139
l L {m) (veh/h) 1522 1623 680 861 222 787
I
iee 0.00 0.00 0.01 0.79 0.02 0.18
:F% queue length 0.01 0.01 0.02¢ 8.40 0.07 0.64
. iﬂntrol Delay (s/veh) 7.4 7.2 10.3 23.2 21.6 10.6
| 10s A A B c c B
| jproach Delay (siveh) - - 23.1 10.9
. Approach LOS - - c B
, ~yright © 2005 University of Florida, All Rights Reserved - HCS+™ Version 5.2 Generated: 11/872006 5:38 AM
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8/8/2006
Time Period '

Analysis Year

Recker Road at Cooley Loop South

11/8/2006 E
HCS+~ DETAILED REPORT
I General Information Site Information -
Analyst MG Intersection Recker Rd/Cooley Loop South’ ‘h "
* [Agency or Co. TASK Eng Area Type All other areas
Date Performed Jurisdiction Gilbert

| l Project ID AM Pk Hr-2025
I - I'Volume and Timing Input BT
EB WB NB S8 —
l LT TH RT LT TH RT LT TH RT LT TH RL
I Number of Lanes, N1 1 1 0 1 1 0 2 o 1 2 PN
l Lane Group L R L R L TR S L R
" | Volume, V (vph) 7 12 28 72 103 80 15 1090 67 64 869
- 1.9% Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 %_
l - Peak-Hour Factor, PHF 0.92 0.92 0.92 092 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
" | Pretimed (P) or Actuated (A) A A A A A A A A A A A =
. Istart-up Lost Time, h 20 2.0 2.0 20 20 20 20 2.0 o
I . Extension of Effective Green, e 20 2.0 2.0 20 2.0 20 20 2.0 —
" [Arrival Type, AT 3 3 3 3 3 3 3 3
, LUnit Extension, UE 30 30 30 30 30 30 30 3.0
l Filtering/Metering, | 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000 1.000 |1.000 E
) | Initiat Unmet Demand, Qo 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
,/Ped 1 Bike / RTOR Volumes 0 0 0 0 0 0 0 0 40 0 0 10
I ‘ _ane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 1T
| Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
I Parking Maneuvers, Nm —
¢ 3uses Stopping, Ns 0 0 0 0 0 0 0 0 '
I L|Min. Time for Pedestrians, Gp 32 3.2 32 32
{'ohasing EW Perm WB Only 03 04 NS Perm Excl. Left 07 08 =*
o G= 252 G= 30 G= G= G= 350 G= 104 G =
l ! Y= 4 Y=0 Y= Y= Y= Y=0 Y Y=
!l' Ruration of Analysis, T= 0.25 Cycle Length, C= 81.6 ' ]
l ! .ane Group Capacity, Control Delay, and LOS Determination
- EB WB NB SB ,_
LI , LT TH RT LT TH RT LT TH RT LT TH TE_ :
\djusted Flow Rate, v 8 43 78 199 16 1208 70 1018
I ~:ane Group Capacity, ¢ 340 525 559 700 419 1547 412 1535 —
| vic Ratio, X 002 [oo08 014 [oze 004 |o78 017 |oes | BT !
‘otal Green Ratio, g/C 0.31 0.31 0.39 0.39 0.61 0.43 0.61 0.43
I Jniform Delay, d; 19.6 20.0 16.7 16.8 17.0 20.0 22.3 18.6 m
Progression Factor, PF 1.000 | 1.000 1.000 | 1.000 1.000 1.000 1.000 | 1.000 o=
Jelay Calibration, k 0.11 0.11 0.11 0.11 0.11 0.33 0.11 0.24
.hcremental Delay, d, 0.0 0.1 o1 | o2 0.0 27 0.2 1.1 TR
l Initial Queue Delay, d; 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o
‘ontrol Delay 19.7 20.1 16.9 17.1 17.0 22.7 22.5 19.7 —
-ane Group LOS B c B B B Cc c B E I
l Approach Delay 20.0 17.0 226 19.9
| pproach LOS (o] B8 C B ;ﬁ
[ itersection Delay ‘ 20.8 X, =047 Intersection LOS c I
l Copyright © 2005 University of Flofida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/8/2006 5:37 AN
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. L1/8/2006

l |Fﬂ BACK-OF-QUEUE WORKSHEET

| General Information

' ) ,!ﬁo;ect Description Recker Road at Cooley Loop South AM Pk Hr-2025

"ﬂv:rage Back of Queue
EB wWB NB SB
I : ‘E LT TH RT LT TH RT LT TH RT LT TH RT
| Lane Group L R L R L R L R
@tial Queue/Lane 0.0 0.0 0.0 00 0.0 0.0 0.0 00
l Flow Rate/l.ane Group 8 43 78 199 16 1208- 70 1018
‘ :gtﬂowmane 1100 1701 1417 1775 692 1894 680 1879
l . | Capacity/Lane Group 340 525 559 700 418 1547 412 1535
I, Ratio 00 | oo o1 | o1 0o | 03 0.1 0.3
l I_\/&I‘c Ratio 0.02 0.08 0.14 0.28 0.04 0.78 017 0.66
' “_ Factor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
l . | Arrival Type 3 3 3 3 3 3 3 3
) ‘!E.Satoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1 %F Factor 1.00 1.00 1.00 1.00 1.00 1.00 , 1.00 1.00
l - . 01 0.7 1.1 3.1 0.1 12.3 0.6 9.7
E Eﬁ 0.3 0.4 0.5 0.5 04 06 0.4 0.6
l { ,I'g‘z 0.0 0.0 0.1 0.2 0.0 1.9 0.1 1.1
¢ \l,aAverage 0.1 07 1.2 3.3 0.2 14.2 0.7 10.7
l 1 Fercentlle Back of Queue (95th percentile)
. liﬁ;s 2.1 2.1 2.1 20 2.1 1.8 21 . 1.8
I | [Back of Queue 03 |15 24 |66 03 |252 15 197
“aueue Storage Ratio
; l-Q‘ueue Spacing 25.0 25.0 250 25.0 250 25.0 25.0 25.0
l : 'h eue Storage 0] 4] 0 0 0 0 0 0
]F; verage Queue Storage Ratio
l Lﬁ% Queue Storage Ratio
.COpyﬂght@ 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/8/2008 537/
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11/8/2006 E
HCS+" DETAILED REPORT S
General Information Site Information —
Analyst MG Interseltion Recker Rd/Cooley Loop South | 3
Agency or Co. TASK Eng Area Type All other areas
Date Performed  8/8/2006 Jurisdiction Gilbert
Time Period Analysis Year E
Project ID g;cléir ’:?rc-);gZast Cooley Loop South
Volume and Timing Input -
EB WB NB SB —
LT TH RT LT TH RT LT TH RT LT TH RT
Number of Lanes, N1 1 1 ] 1 1 0 1 2 0 1 2
Lane Group L TR L TR L TR L R
Volume, V (vph) 30 62 107 81 36 186 21 810 72 131 1433
X % Heavy Vehicles, %HV 0 g 0 0 0 o 0 0 0 0 0 TE.
: : | Peak-Hour Factor, PHF 0.92 0.92 0.92 092 092 0.92 092 0.92 0.92 0.92 0.92 0.92
| Pretimed (P) or Actuated (A) A A A A A A A A A A A AE
Start-up Lost Time, h 20 20 2.0 20 20 20 20 2.0 o
» Extension of Effective Green, e 2.0 2.0 20 2.0 20 2.0 2.0 2.0 -
Arrival Type, AT 3 3 3 3 3 3 3 3 ar
Unit Extension, UE 30 |30 30 |30 30 |30 30 |30 '
- | Filtering/Metering, | 1.000 1.000 1.000 | 1.000 1.000 | 1.000 1.000 |1.000 E‘
Initial Unmet Demand, Qb 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 :
_1Ped /Bike / RTOR Volumes 0 0 60 0 0 0 ) 0 40 0 ] 10
[Lane width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 ﬁ
-} Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 -
_{ Parking Maneuvers, Nm .
Buses Stopping, Ns 0 0 0 0 0 0 0 0 E—
| Min. Time for Pedestrians, Gp 32 32 32 3.2
.| Phasing EW Perm WB Only 03 04 NS Perm Excl. Left 07 08 o
. G= 252 G= 30 G= G= G= 350 G= 104 G G= T~
-} Timing
Y=4 Y=20 Y= Y= Y=4 Y= 0 Y Y=
.| Duration of Analysis, T=0.25 Cycle Length, C = 81.6 ;
.| Lane Group Capacity, Control Delay, and LOS Determination
EB wB NB SB .
LT TH RT LT T RT LT TH RT LT TH 1]
‘| Adjusted Flow Rate, v 33 118 88 241 23 915 142 1562 '
Lane Group Capacity, ¢ 306 549 492 655 412 1543 450 1551 -
vic Ratio, X 011  Jo21 018 |o.37 0.06 0.59 032 |1.01 .'?..r
" Total Green Ratio, g/C 0.31 0.31 0.39 0.39 0.61 0.43 0.61 0.43
:{ Uniform Delay, d, 202 20.9 18.7 17.5 24.8 17.8 19.5 233 N
Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 ‘=
" Delay Calibration, k 0.1 0.11 0.11 0.11 0.11 0.18 011 0.50
;| Incremental Delay, d, 0.2 0.2 0.2 0.4 0.1 0.6 04 24.6 1.
Initial Queue Delay, ds 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 e
"I Control Delay 20.3 21.1 18.9 17.8 248 18.5 19.9 47.9
Lane Group LOS c c B B c B B D =
Approach Delay 20.9 18.1 18.6 45.6
| Approach LOS - c B B D .
;] Intersection Delay 33.4 X, = 0.61 Intersection LOS c -
Copyright ® 2005 University of Florida, All Rights Reservad HCS+™ Varsion 5.2 Generated: 11/82006 5:37
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l 12 /8/2006
1

l l; .BACK-OF-QUEUE WORKSHEET
| Iagmeral Information
i l I_ijed Description Recker Road at Cooley Loop South PM Pk Hr-2025
| Average Back of Queue
L EB WB NB sB A
i . "3' LT TH RT LT ™ RT LT TH RT LT TH RT
1 Lane Group L TR L TR L TR L TR
% @tial Queue/Lane 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
| l Flow Rate/Lane Group 33 118 88 241 23 915 142 1562
‘ r tlow/Lane 990 1777 1246 1661 680 1889 743 1899
I Capacity/Lane Group 306 549 492 655 412 1543 450 1551
g}owRatio 0.0 0.1 0.1 0.1 00 03 0.2 0.4
l \I/ic Ratio ' 0.11 0.21 0.18 0.37 0.06 0.59 0.32 1.01
’ F}r actor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
' "arrival Type 3 3 3 3 3 3 3 3
—atoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
'| %F Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
[L\% 0.5 2.0 12 3.9 0.2 8.3 1.3 18.6
J "i 0.3 0.5 0.4 0.5 0.4 0.6 04 0.6
l LI 52 0.0 0.1 0.1 0.3 0.0 0.8 02 8.1
l'il,Average 0.6 2.1 1.3 4.2 0.2 9.1 1.5 26.6
. Jercentile Back of Queue (95th percentile)
:E/n 21 20 21 2.0 2.1 1.9 2.1 1.6
;ack of Queue 1.2 4.3 27 82 0.5 17.0 31 43.6
;ﬁueue Storage Ratio v
l’ 'iileue Spacing 25.0 25.0 250 25.0 25.0 250 25.0 25.0
ﬁi)eue Storage 0 0 0 0 0 0 0 0
g \verage Queue Storage Ratio
m" % Queue Storage Ratio

Copyright © 2005 University of Florida, Al Rights Reserved HOS+™ Version 5.2 Generated: 11/822008 5:37 AN
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~
| 5
l TWO-\NAY §TOP CONTROL SUMMARY _:]
’ aneral Information : Site Information I
‘pinalyst MG Intersection Cooley Loop S/Cooley Loop E. )
{Agency/Co. TASK Eng Jurisdiction Gilbert ]
' - ate Performed 8/8/2006 Analysis Year 2025 “E‘ :I
i natysis Time Period IAM PK Hr-2025 T |
Project Description  Cooley Loop South at Cooley Loop East AM Pk Hr-2025
IEast/West Street: Cooley Loop South North/South Street: Cooley Loop East 'r—,-'T_J
l | ersection Orientation: East-West Study Period (hrs): 0.25 B |
tvehicle Volumes and Adjustments ]
j Eastbound c_
Ipn_a)or Street astboun Westbound E___j
. vement 1 2 3 4 5 6 ;
C L T R L T R
Volume (veh/h) 30 5 -
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 &—4
l surly Flow Rate, HFR (veh/h) 32 0 5 0 0 0
Percent Heavy Vehicles 0 - - 0 - i _ E‘ |
*adian Type Undivided
l i T Channelized 0 0 .
Lanes 0 0 0 0 0 0 E :
»nfiguration LTR LR
l Jstream Signal 0 0 .
pinor Street Northbound Southbound —
*svement 7 8 9 10 11 12
. L T R L T R ﬁ |
| Molume (veh/h) 19 336 105 7 =
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 |
Yurly Flow Rate, HFR (veh/h) 20 365 0 0 114 7 E
l _srcent Heavy Vehicles 0 ] 0 0 0 0 ‘
Percent Grade (%) 0 0
“ared Approach N N
‘Storage 0 0 T
‘ RT Channelized 0 0
‘ - 2nes 1 1 0 0 1 0o F
| infiguration L T TR
‘ -—— —— — == ————
‘ Delay, Queue Length, and Level of Service o
{ "proach Eastbound Westbound Northbound Southbound &
vement 1 4 7 8 9 10 11 12
‘ Lane Configuration LTR L T 'Ii: ;
| [ “vehvh) 32 20 365 121 |
l L.(m) (veh/h) 1636 744 813 G’E;\ l
— |
/e 0.02 0.03 0.45 0! |
"% queue léngth 0.06 0.08 235 0.52 !
l Eﬁntrol Delay (s/veh) 7.2 10.0 130 1g . :
s A A B B
‘ i -Lgproach Delay (siveh) - - 12.8 10.1 E:
| Approach LOS - - B B
i Tyright ® 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/8/2006 5:38Al
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/8/2006

TWO-WAY STOP CONTROL SUMMARY

‘ sneral Information

-

Site Information

Janalyst MG Intersection Cooley Loop S./Cooley Loop E.
Agency/Co. TASK Eng Jurisdiction Gilbert
I' “ate Performed 8/8/2006 IAnalysis Year 2025
i Jalysis Time Period PM PK Hr-2025
i’roject Description  Cooley Loop South at Cooley Loop East PM Pk Hr-2025
F;’sthest Street: Cooley Loop South North/South Street: Cooley Loop East
i ersection Orientation: East-West [Study Period (hrs): 0.25
‘vehicle Volumes and Adjustments
rrfjor Street Eastbound Westbound
' Jvement 1 2 3 4 5 6
L L T R L i R
jflume (veh/h) 18 5
r =iak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
i urly Flow Rate, HFR (veh/h) 19 0 5 0 0 0
¥ .'ircent Heavy Vehicles 0 - - 0 _ _
t *2dian Type Undivided
[ ;Z'Channelized 0
exmes 0 0 0 0 0
“nfiguration LTR LR
| gstream Signal 0 )
. e E——— |
Minor Street Northbound Southbound
*avemnent 7 8 9 10 11 12
L : L T R L T R
Ndlume (veh/h) 24 247 376 42
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
[ iurly Flow Rate, HFR (veh/h) 26 268 0 0 408 45
t‘ ircent Heavy Vehicles 0 0 0 0 0 0
PPercent Grade (%) 0 0
~“ared Approach N N
-Storage 0 ]
RT Channelized 0 0
i"Ines 1 0 0 1 0
nfiguration L T R
Rslay, Queue Length, and Level of Service N
' "!'proach Eastbound Westbound Northbound Southbound
_Jvement 1 4 7 8 9 10 11 12
i[fne Configuration LTR L T R
“veh/h) 19 26 268 453
m) (veh/h) 1636 407 846 862
R0
e 0.01 0.06 0.32 0.53
% queue length 0.04 0.20 1.37 313
‘_’ﬁbntrol Delay (s/veh) 7.2 4.4 71.2 13.7
0s A B B B
sproach Delay (s/veh) - - 11.5 13.7
prproach LOS - - B B

H

“yright @ 2005 University of Florida, All Rights Reserved

HCS+™ Version 5.2
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11/872006

HCS+~ DETAILED REPORT

|
l General Information

Site Information

Analyst MG
Agency or Co. TASK Eng
Date Performed 8/8/2006

intersection
Area Type

Jurisdiction
Analysis Year

Recker Rd at Boulevard Road

All other areas

Gilbert

, .
3] AR I

Time Period
Project ID };:%(irz ggsad at Boulevard Road AM
Volume and Timing Input
EB WB NB SB
LT ™ RT LT TH RT LT TH RT LT ™
Number of Lanes, N1 1 1 0 1 1 0 1 2 0 2 2
1 Lane Group L TR L TR L R L TR
1Volume, V (vph) 214 3 48 58 2 310 13 779 36 128 790
% Heavy Vehicles, %HV 0 1] 0 0 0 0 0 0 4] 0 0
-4 Peak-Hour Factor, PHF 092 0.92 0.92 0.92 0.92 0.92 092 0.92 0.92 0.92 0.92 0.92
Pretimed (P) or Actuated (A) A A A A A A A A A A A I
} start-up Lost Time, 1 2.0 2.0 20 20 20 2.0 2.0 2.0 A
-| Extension of Effective Green, e 20 20 2.0 2.0 2.0 2.0 2.0 20 —
_Arrival Type, AT 3 3 3 3 3 3 3 3 L
Unit Extension, UE 3.0 3.0 3.0 30 30 30 30 30
- § Filtering/Metering, | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 T
. . |Initiai Unmet Demand, Qb 0.0 09 0.0 0.0 0.0 0.0 0.0 0.0 =3
! [Ped/Bike /RTOR Volumes a 0 0 0 0 0 0 0 0 0 0 10
* “1Lane Width 12.0 12.0 120 12.0 12.0 12.0 12.0 12.0 L
, . | Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
; Parking Maneuvers, Nm —
" | Buses Stopping, Ne 4] g g 0 0 0 0 0 L—f-
. . | Min_ Time for Pedestrians, Gp 3.2 32 3.2 3.2
| [Phasing EW Perm WB Only 03 04 NS Perm Excl. Left a7 08 =
‘ _ G~ 252 G= 30 G- G= G= 350 G= 104 G= G= =~
Timing
, Y= 4 Y=0 Y= Y= Y= 4 Y=20 Y= Y=
1 Duration of Analysis, T = 0.25 Cycle Length, C= 81.6 |y
Lane Group Capacity, Control Delay, and LOS Determination
] €8 e NB SB .
‘ (T ™ RT 3 TH RT LT TH RT LT ™ ] J
|, |Adjusted Flow Rate, v 233 55 63 339 14 886 139 904 o
Lane Group Capacity, ¢ 230 504 548 638 454 1542 1108 1540 —_
{ " [vlc Ratio, X 1.01 0.11 0.11 0.53 0.03 0.57 0.13 0.59 L_,r
. | Total Green Ratio, g/C 0.31 0.31 0.33 0.39 0.61 043 0.61 0.43
Uniform Delay, d, 28.2 20.2 16.8 18.9 15.0 17.7 154 17.8 J:_"L
f * | Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 e
t , | Delay Calibration, k 0.50 0.11 0.11 0.13 0.11 0.17 o.11 0.18
Incremental Defay, d, 62.7 0.1 0.1 0.9 0.0 0.5 0.1 0.6 [
| 7 Jinitial Queue Delay, d, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
{ .+ | Control Delay 80.9 20.3 16.9 19.8 15.0 18.2 15.4 184 J—
Lane Group LOS F C 8 B B B B B —
' ] Approach Delay 77.4 19.3 18.1 18.0
[ . [Approach LOS E B8 B B «
Intersection Delay 247 X, =063 Intersection LOS c =

l " Copyright ® 2005 University of Florida, All Rights Reserved
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l . - BACK-OF-QUEUE WORKSHEET
{ :
‘ weneral Information
I Ssoject Description  Recker Road at Boulevard Road AM Pk Hr-2025
‘ i/erage Back of Queue
, EB WB NB SB
l 1 LT T RT LT TH RT LT TH RT LT TH RT
| ine Group L R L R L R L TR
i '?!tial Queve/Lane 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
I ow Rate/Lane Group - 233 55 63 339 14 886 139 904
| StﬂowlLane 745 1631 1389 1617 749 1887 942 1886
I .apacity/Lane Group 230 504 548 638 454 1542 1108 1540
l!)w Ratio 03 0.0 0.0 0.2 0.0 0.2 01 0.3
l 3 Ratio 1.01 0.11 0.11 0.53 0.03 0.57 0.13 0.59
.l_sactor 1.000 1.000 1.000 1.000 1.000 1.0(_)0 1.000 1.000
' " r"ljval Type 3 3 3 3 3 3 3 3
‘ Pl‘%ltoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
' ‘ Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
l wi 53 0.9 0.9 59 0.1 8.0 0.6 8.2
o 03 |o4 05 |os 04 |os 05 |o6
—
l - 30 0.1 0.1 06 00 |os 0.1 0.8
T“Average 83 09 0.9 6.4 1 0.1 87 07 9.0
l . ercentile Back of Queue (95th percentile)
I 1.9 21 2.1 19 2.1 1.9 2.1 1.9
; ‘lck of Queue 15.5 20 1.9 12.4 0.3 16.4 1.5 16.8
. pieue Storage Ratio ‘
: leue Spacing 25.0 25.0 25.0 250 25.0 25.0 25.0 25.0
| l ﬁ:eue Storage 0 0 o 0 0 0 0 )
ﬁerage Queue Storage Ratio
I |§% Queue Storage Ratio
;’"yfight © 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 Generated: 11/8/2006 5:38 AM
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l 11/8/2006 -
N HCS+~ DETAILED REPORT L
l General Information Site Information IR
Analyst N Intersection Recker Rd at Boulevard Road *I
Agency or Co. TASK Eng Area Type All other areas o
l Date Perfomed  8/822006 Jurisdiction Gilbert o
| | Time Period Analysis Year ]
‘ Project ID ﬁfiﬁ; S?;sad at Boulevard Road FM
l | Volume and Timing Input -
EB WB NB SB i a
LT TH RT LT TH RT LT T™H RT LT TH RT
l " | Number of Lanes, N1 1 1 0 1 1 0 2 0 2 ’E_
. fLane Group ) L R L R L TR L =
Volume, V {(vph) 118 3 28 107 3 189 26 596 74 445 945 ZE_
" | % Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 5
l | | Peak-Hour Factor, PHF 0.92 0.92 092 0.92 0.92 0.92 0.92 0.92 092 0.92 0.92 0.92
Pretimed (P) or Actuated (A) A A A A A A A A A A A ,‘E
' { Start-up Lost Time, 11 20 20 20 20 2.0 2.0 2.0 20 '
l .1 Extension of Effective Green, e 20 20 20 20 2.0 2.0 20 20 -
Arrival Type, AT 3 3 3 3 3 3 3 3 B
" Unit Extension, UE 30 30 30 30 30 30 30 30
l . f Fittering/Metering, | 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000 1.000 [1.000 o
Initial Unmet Demand, Qb 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 s
{ Ped / Bike / RTOR Volumes 0 0 0 0 0 0 0 0 40 0 0 10
I { {Lane Width 120 12.0 12.0 12.0 12.0 12.0 12.0 12.0 Jm
Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
" [ Parking Maneuvers, Nm _ .
l . | Buses Stopping, Na 0 0 0 0 0 0 0 0 g
Min. Time for Pedestrians, Gp 32 32 3.2 32
| Phasing EW Perm WB Only 03 04 NS Perm Excl. Left 07 08 |
l — G= 252 G= 30 G= G= G= 350 G= 104 G= G= =
Timing
Y=4 Y=0 Y= Y= Y=4 Y=0 Y= Y=
l Duration of Analysis, T = 0.25 Cycle Length, C = 81.6 _L
I Lane Group Capacity, Control Delay, and LOS Determination
EB WB NB SB .
LT TH RT LT TH RT LT TH RT LT TH 1.
Adjusted Flow Rate, v 128 33 116 208 28 685 484 1267
I ~ {Lane Group Capacity, ¢ 332 507 569 639 412 1539 532 1508 A
1VIc Ratio, X 039 |oo7 020 |o033 007 045 091 Jo84 -
Total Green Ratio, g/C 0.31 0.31 0.39 0.39 0.61 0.43 0.61 0.43
l [ Uniform Delay, d; 22,1 19.9 17.0 17.2 22.3 16.4 247 20.8 ‘E—
" Progression Factor, PF 1.000 | 1.000 1.000 | 1.000 1.000 1.000 1.000 | 1.000 '
| Delay Calibration, k 0.11 0.1 0.11 0.11 0.11 0.11 043 0.38
' | Incremental Delay, d, 07 | o1 02 | 03 0.1 0.2 197 | 44 | M
- nitial Queue Delay, d, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
_Control Delay 229 19.9 17.2 17.5 224 16.7 44.4 252 _
l “[ane Group LOS c B B8 B8 c B8 D c _E
Approach Delay 223 17.4 16.9 30.5
. Approach LOS c B B % P
l "|intersection Delay 25.3 X, =071 Intersection LOS c -



l '/8/2006

L R BACK-OF-QUEUE WORKSHEET
3 :
jweneral Information
L’”-iojed Description Recker Road at Boulevard Road PM Pk Hr-2025
¥
I ‘ fverage Back of Queue
[ EB WB NB SB
| I : i LT TH RT LT TH RT LT TH RT LT TH RT
3 , ane Group L R L TR L TR L R
VHial Quevellane . 0.0 0.0 0.0 00 0.0 oo | 0.0 0.0
' _ low Rate/Lane Group 128 33 116 208 28 685 484 1267
i ;gtﬂowlLane 1076 1641 1440 1619 680 1884 878 1846
:apacity/Lane Group 332 507 569 639 412 1539 532 1508
:’;an Ratio 0.1 0.0 0.1 0.1 0.0 0.2 0.6 0.4
l c Ratio 0.39 0.07 0.20 0.33 0.07 0.45 091 0.84 .
;ﬂact()r 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
l ' rrival Type 3 3 3 3 3 3 3 3
| [-J-q»etoon Ratio 1.00 1.00 1.00 1.00 . 1.00 1.00 1.00 1.00
Iy
' 'F Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
l { A 2.3 0.5 1.6 33 0.3 5.7 52 13.5
I i 0.3 0.4 0.5 0.5 04 0.6 0',4 0.6
I | o2 0.2 0.0 0.1 0.2 0.0 05 30 |26
k *iAverage 25 0.6 1.7 35 0.3 6.2 82 16.0
I (~ercentile Back of Queue (95th percentile)
-
?6 20 2.1 2.0 20 2.1 1.9 1.9 1.7
-ack of Queue 5.0 1.2 3.6 7.0 0.6 11.9 15.3 28.0
:l}"iUeue Storage Ratio )
g,
lueue Spacing 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
I L:?eue Storage 0 0 0 0 0 0 0 0
I
) ‘verage Queue Storage Ratio
l I!i% Queue Storage Ratio
"f;yright @ 2005 University of Florida, Al Rights Reserved HCS+™ Version 5.2 Generated: 11/8/20068 5:40 AV
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. 1/8/2006 -~
i
N HCS+~ DETAILED REPORT
' ieneral Information Site Information _
Analyst MG Intersection Recker Rd at Pecos Road o A
I agency or Co. TASK Eng Area Type All other areas
late Performed 8/8/2006 Jurisdiction Gilbert -
IT‘ime Period Analysis Year g
‘ Project ID SiczlzleSRoad at Pecos Road AM Pk
‘olume and Timing Input Eﬁ
I EB WwB NB SB '
! LT TH RT LT TH RT LT TH RT LT ™ RT
lumber of Lanes, N1 1 3 0 1 3 0 1 2 0 1 2 g
} Lane Group L = L R L TR L R
F“’olume. V (vph) 44 1228 190 149 741 30 264 593 219 39 343 vl
© % Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 g:x
| Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 092 0.92 0.92
Ioretimed (P) or Actuated (A) A A A A A A A A A A A x|l
Start-up Lost Time, h 2.0 20 2.0 20 2.0 2.0 20 2.0
]Extension of Effective Green, e 20 20 2.0 2.0 20 20 20 2.0 .
Yarrival Type, AT 3 3 3 3 3 3 3 3 b
Jnit Extension, UE 30 3.0 3.0 30 3.0 3.0 3.0 30
| Fitering/Metering, | 1.000 | 1.000 1.000 ] 1.000 1.000 | 1.000 1.000 [1.000 | gz |
! tnitial Unmet Demand, Qo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 i,
‘ ed / Bike / RTOR Volumes 0 ] 0 0 0 (4] 0 1] 40 0 0 10
| Lane Width 120 1120 120 | 12.0 120 | 120 120 {120 B
! 2arking / Grade / Parking N 0 N N 0 N N 0 N N 0 N
Yarking Maneuvers, Nm R
I'Buses Stopping, N8 0 0 0 0 0 (4} 0 0 E-,_
“in. Time for Pedestrians, Gp 32 32 3.2 3.2
~ hasing EW Perm Excl. Left 03 04 NS Perm Excl. Left 07 08 i"__
F_ G= 252 G= 30 G= G= G= 150 G= 54 G G= -
Timing Y= 4 Y=0 Y= Y= Y= Y=o0 Y Y=
., uration of Analysis, T = 0.25 Cycle Length, C = 56.6 : ""
{ Lane Group Capacity, Control Delay, and LOS Determination
. EB i WB NB SB .
LT TH RT LT TH RT LT TH RT LT TH B2k
‘I‘?\d]usted Flow Rate, v 48 1542 162 838 287 840 42 518 —
lj_;ne Group Capacity, ¢ 426 2258 357 2291 434 925 434 919 —
v/c Ratio, X 0.11 0.68 0.45 0.37 0.66 0.91 0.10 0.56 AR
|‘Total Green Ratio, g/C 0.57 0.45 0.57 0.45 0.43 0.27 0.43 0.27
Tyniform Delay, d4 9.1 12.5 17.3 104 18.6 20.1 16.7 18.0 (T
Progression Factor, PF 1.000 | 1.000 1.000 | 1.000 1.000 | 1.000 1.000 [ 1000 | -
fDelay Calibration, k 0.11 0.25 0.11 0.11 0.24 0.43 0.11 0.16
|Incremental Delay, d 0.1 0.9 09 | o1 37 12.6 0.1 o8 1.
nitial Queue Delay, d; 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
‘leontroI Delay 9.3 134 18.2 105 223 328 16.8 18.8 o~
[Lane Group LOS A B B B c c B B =
- iApproach Delay 133 11.7 30.1 18.6 }
L]iApproach LOS B B c B8 3
Mintersection Delay 18.0 X.=0.81 Intersection LOS B =
opyright & 2005 Universily of Florida, All Rights Reserved HCS+™ Version 52 Generated: 11/8/2008 5:40 A}
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I /872000
| BACK-OF-QUEUE WORKSHEET
1
- , >eneral Information
l%'Lojedt Description Recker Road at Pecos Road AM Pk Hr-2025
| .ﬁage Back of Queue
l EB WB NB SB
i LT T RT LT TH RT LT TH RT LT TH RT
| ' , -ane Group L R L R L TR L TR
Ftal Queve/Lane 00 |00 00 |oo 00 |oo 00 | oo
I “low Rate/Lane Group 48 1542 162 838 287 840 42 518
Fﬁtﬂow/Lane 750 1861 629 1888 1007 | 1834 1007 | 1820
l ‘apacity/Lane Group 426 2258 357 2291 434 925 434 919
:{ﬂm Ratio | o1 | o3 03 | o2 03 | 02 00 0.1
' ://c Ratio 0.11 0.68 0.45 0.37 0.66 091 0.10 0.56
;Sactor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
' Arrival Type 3 3 3 3 3 3 3 3
I [T:Jatoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
! Zf Factor “11.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
I 15 0.3 7.1 12 3.2 2.9 6.7 04 3.7
' ‘_-; 03 0.5 0.3 0.5 0.3 0.3 0.3 0.3
I sz 0.0 1.0 0.2 0.3 0.6 24 -1 0.0 0.4
) I—j‘.iAveragev 04 8.1 1.4 35 35 9.1 04 4.1
\ iy;ercentﬂe Back of Queue (95th percentile)
= 21 |19 21 |20 20 |19 " la21 {20
}-;ck of Queue 0.8 15.2 29 6.9 6.9 16.9 0.9 82
f’faueue Storage Ratio
.)dueue Spacing 25.0 25.0 25.0 25.0 25.0 250 25.0 25.0
ﬁfeue Storage 0 0 0 0 0 0 0 0
'T:{;/erage Queue Storage Ratio
nﬁj% Queue Storage Ratio '
i?;yﬁgnt © 2005 University of Florida, All Rights Resarved HCS+™ \Version 5.2 Generated: 11/8/2008 5:40 AN
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s ]

L HCS+~ DETAILED REPORT
eneral Information Site Information
Analyst MG Intersection Recker Rd at Pecos Road E 1

TASK Eng Area Type All other areas

Agency or Co.

ate Performed 8/872006 Jurisdiction Gilbert -
Analysis Year !u_i I
Project ID f’reglgazrsRoad at Pecos Road PM Pk

I lme Period

‘olume and Timing input 0o
I EB WB NB SB

LT TH RT LT T™ RT LT TH RT LT ™ RT.
lumber of Lanes, N1 1 3 0 1 3 0 1 &
| Lane Group L R L TR L R L TR
P"/olume V (vph) 115 896 232 238 1355 64 255 475 125 26 613 @r-
1 % Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0
IPeak-Hour Factor, PHF 0.92 0.92 0.92 0.92 092 0.92 0.92 0.92 0.92 0.92 0.92 0.92
I Pretimed (P) or Actuated (A) A A A A A A A A A A A A
Start-up Lost Time, 1 2.0 20 20 20 2.0 20 2.0 2.0
l Extension of Effective Green, e 2.0 20 20 20 20 20 20 2.0 .
_Arrival Type, AT 3 3 3 3 3 3 3 3 L
Unit Extension, UE 3.0 3.0 3.0 3.0 3.0 30 3.0 3.0
| Filtering/Metering, | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 s
I initial Unmet Demand, Qb 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
Ped / Bike / RTOR Volumes 0 0 0 0 0 0 0 /] 40 0 0 10
I ‘Lane Width 12.0 12.0 12.0 12.0 120 12.0 12.0 12.0 (I
.Lparking / Grade / Parking N 0 N N 0 N N 0 N N 0 N

N
o
N

+ UMin. Time for Pedestrians, Gp az 32 32 32
Phasing EW Perm Excl. Left 03 04 NS Perm Excl. Left 07 08 ¢
G= 252 G= 30 G= G= G= 150 G= 54 G= G= -
Y= 4 Y= 0 Y= Y= Y= Y= 0 Y= Y=
Duration of Analysis, T = 0.25 Cycle Length, C= 56.6 E'_
Lane Group Capacity, Control Delay, and LOS Determination
EB NB SB
LT TH RT LT RT LT ™ RT LT TH K3
Adjusted Flow Rate, v 125 1226 259 1543 277 608 28 755
| Lane Group Capacity, ¢ 357 2233 357 2288 434 937 434 942
fvle Ratio, X 0.35 0.55 0.73 0.67 0.64 0.65 0.06 0.80 L
- §| Total Green Ratio, g/C 0.57 0.45 0.57 0.45 0.43 0.27 0.43 0.27
_ | Uniform Delay, d, 16.2 11.5 18.5 12.4 19.6 18.5 153 19.4 7
' Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 —
Delay Calibration, k 0.11 0.15 0.29 0.25 0.22 0.23 o1 0.35
[incremental Delay, d, 0.6 03 7.2 038 3.1 1.6 0.1 5.0 L
| Initial Queue Delay, d3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
. Control Delay 16.8 11.8 257 13.2 227 20.1 154 24.5
Lane Group LOS B B Cc B (o] C B Cc
Approach Delay 12.3 15.0 20.9 24.1
4| Approach LOS B B (o4 c
) \Igersecﬁon Delay 16.8 X,=0.86 Intersection LOS B
Copyright ® 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 i Generated: 1182006 5:40.
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Parking Maneuvers, Nm £
| YBuses Stopping, N8 0 0 0 0 0 0 0 0 !___‘
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BACK-OF-QUEUE WORKSHEET

J A
, seneral Information

I L?ﬁojec;t Description Recker Road at Pecos Road PM Pk Hr-2025

Q\Jverage Back of Queue
i EB WwB NB SB
ﬂ LT TH RT LT TH RT LT TH RT LT TH RT
‘ane Group L TR L TR L R L TR
- Jtial Queue/Lane 0.0 00 0.0 0.0 00 0.0 0.0 0.0
‘low Rate/L.ane Group 125 1226 259 1543 277 608 28 755
ijttﬂow/La ne 629 1841 629 1886 1007 1856 1007 1866
V Eapacity/Lane Group 357 2233 357 2288 434 937 434 942
Thw Ratio 0.2 02 04 0.3 0.3 0.2 0.0 0.2
r'lc Ratio 0.35 0.55 073 0.67 0.64 0.65 0.06 0.80
;ﬂ-‘ador 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
“\rrival Type 3 3 3 3 3 3 3 3
(,’;.loatoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
>F Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
»}l 0.9 5.2 1.9 7.1 2.8 4.5 0.3 58
‘{5 0.3 0.5 0.3 0.5 0.3 0.3 0.3 0.3
)%2 02 0.6 07 0.9 0.5 0.6 0.0 1.3
‘iAverage 1.0 5.8 26 8.0 33 51 0.3 7.1
Jercentile Back of Queue (95th percentile)
aﬁ, 2.1 1.9 2.0 1.9 20 2.0 2.1 1.9
;;ack of Queue 21 11.1 53 15.1 6.6 9.9 0.6 13.5
jaueue Storage Ratio
ueue Spacing 250 |250 250 |250 250 |250 250 |2s50
E‘ﬂJeue Storage 0 0 0 0 0 0 ] 0
?verage Queue Storage Ratio
‘ﬁ % Queue Storage Ratio

@‘pyright @ 2005 University of Florida, All Rights Reserved
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MAG Trip Distribution
Version 1.3.0

Project Name:  Cooley Station
Project Location:  Gilbert, AZ
Analyst:  SAD

Location of Site: TAZ 1562

Development Type being Analyzed: Residential and Employment
Forecast Year: 2020

Distance Out from Site (miles): 12

Wednesday, August 2, 2006

9:24 AM

47.0%

Weighted Employment

241%  17.5%

/ Bearing

% of Trips

NNE 17.5%

NEE 5.0%
SEE 1.0%
SSE 3.2%
SSW 2.2%
SWw 19.1%
NWwW 27.9%
NNW 24.1%

29 }

7 ;’

- f
jo —— [

S OOy~




APPENDIX C:
ADJACENT TRIP GENERATION
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i A_ﬁj ADJACENT PRODUCTIONS AND ATTRACTIONS
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FLORIDA DEPARTMENT OF TRANSPORTATION QUALITY/LEVEL
OF SERVICE HANDBOOK
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Handbook used for
roadway planning and
preliminary engineering

analyses

This Handbook successfully
combines the nation’s leading
automobile, bicycle,
pedestrian, and bus
evaluation techniques into a
common analysis process.

Quality/Levet
{ 2 of Sarvics
H Handuook
i (325

|

|
(B rorna

Handbook

<) Conceptual
1 Planning

Models

« ARTPLAN
* FREEPLAN

=== « HIGHPLAN

Generalized
Planning
Tools

Executive Summary

= e

PRI KR

EXECUTIVE SUMMARY

This Quality/Level of Service Handbook and its accompanying
software are intended to be used by engineers, planners, and
decision-makers in the development and review of roadway
users’ quality/level of service (Q/LOS) at planning and
preliminary engineering levels. This Handbook provides tools to
quantify multimodal transportation service inside the roadway
environment (essentially inside the right-of-way).

These updated methods provide the first successful multimodal
approach unifying the nation’s leading automobile, bicycle,
pedestrian and bus Q/LOS evaluation techniques into a
common transportation analysis at facility and segment levels.

_|'With these professionally accepted techniques, analysts can now

easily evaluate roadways from a multimodal perspective, which
result in better multimodal decisions for projects in planning
and preliminary engineering phases.

Two levels of analysis are included in this Handbook: (1)
“generalized” planning and (2) “conceptual” planning.
Generalized planning makes extensive use of statewide default
values and is intended for broad applications such as statewide
analyses, initial problem identification, and future year analyses.
Conceptual planning is increasingly more detailed and accurate .
than generalized planning, but does not involve comprehensive
operational analyses.

Generalized planning is most appropriate when a quick, “in the
ball park” determination of LOS is needed. Florida's Generalized
Tables found in this Handbook are the primary tools for
conducting this type of planning analysis. The default values
used for the Generalized Tables have been -extensively
researched and represent the most appropriate statewide values.

Conceptual planning is best suited for obtaining a solid
determination of the LOS of a facility. Examples of conceptual
planning are preliminary engineering applications, such as
determining the design concept and scope for a facility (e.g., 4
through lanes with a raised median and bicycle lane),
conducting alternatives analyses (e.g, 4 through lanes
undivided versus 2 through lanes with a two-way left turn lane),

and determining needs when a generalized planning approach is
simply not accurate enough. Florida’s LOS software (LOSPLAN),

FDOT Quality/Level of Service Handbook i




Implementation schedule

Handbook changes

Multimodal perspective
ineludes bicycles,
pedestrians, and buses as
well as automnobiles.

New freeway facility planning

technique and updated
software

Analytical methodologies for
automobiles, bicycles,
pedestrians, and buses.

Florida’'s LOS standards

Usér feedback
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Executive Summary

which includes ARTPLAN, FREEPLAN, and HIGHPLAN, is the
easy to use tool for conducting these types of evaluations.

The techniques contained in this Handbook and the
accompanying software are to be implemented immediately.
After September 1, 2002, FDOT will not accept analyses using
methods, techniques, volumes, or generalized tables from
previous versions-of this Handbook.

The most significant difference in this Handbook from previous
editions is the multimodal perspective. In addition to traditional
“highway” (automobile and truck) LOS analysis, state-of-the-art
techniques are now provided allowing a simultaneous evaluaton
of the LOS for bicyclists, pedestrians, and buses. Although LOS
techniques are provided for each roadway mode, FDOT
recommends against combining their LOS into one overall
roadway LOS. Other significant changes include a new freeway
facility planning technique and completely updated software.

The updated methodologies are planning and preliminary
engineering applications from the following primary resource
documents and analytical techniques using actual Florida
roadway, traffic and signalization data:

s 2000 Highway Capacity Mannal (HCM2000)
methodologies for automobiles and trucks;

» 1999 Transit Capacity and Quality of Service Manual
(TCOSM) for buses;

¢ Bicycle LOS Model, the most used technique in the U.S.
to evaluate LOS for bicyclists; and .

* Pedestrian LOS Model, the most advanced technique in
the U.S. to evaluate LOS for pedestrians.

Also included are Florida’s Statewide Minimum LOS Standards
for the State Highway System. These standards are required for
use on Florida Intrastate Highway System (FIHS) routes.

In order to make future editons of this Handbook and
accompanying software even beiter, FDOT welcomes your
review comments and suggestions. Chapter 8 contains a user

survey and a software “bug” report form.

FDOT Quality/Level of Service Handbook ii
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Executive Summary

which includes ARTPLAN, FREEPLAN, and HIGHPLAN, is the
easy to use tool for conducting these types of evaluations.

The techniques contained in this Handbook and the
accompanying software are to be implemented immediately.
After September 1, 2002, FDOT will not accept analyses using
methods, techniques, volumes, or generalized tables from
previous versions of this Handbook.

The most significant difference in this Handbook from previous
editions is the multimodal perspective. In addition to traditional
“highway” (automobile and truck) LOS analysis, state-of-the-art
techniques are now provided allowing a simultaneous evaluation
of the LOS for bicyclists, pedestrians, and buses. Although LOS
techniques are provided for each roadway mode, FDOT
recommends against combining their LOS into one overall
roadway LOS. Other significant changes include a new freeway
facility planning technique and completely updated software.

The updated methodologies are planning and preliminary
engineering applications from the following primary resource
documents and analytical techniques using actual Florida
roadway, traffic and signalization data:

» 2000 Highway Capacity Manual (HCM2000)
methodologies for automobiles and trucks;

» 1099 Transit Capacity and Quality of Service Manual
(TCQSM) for buses;

¢ Bicycle LOS Model, the most used technique in the U.S.
to evaluate LOS for bicyclists; and

o Pedestrian LOS Model, the most advanced technique in
the U.S. to evaluate LOS for pedestrians.

Also included are Florida’s Statewide Minimum LOS Standards
for the State Highway System. These standards are required for
use on Florida Intrastate Highway System (FIHS) routes.

In order to make future editions of this Handbook and
accompanying software even better, FDOT welcomes your
review comments and suggestions. Chapter 8 contains a user
survey and a software “bug” report form.
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, TABLE 4 - 1
I !’ GENERALIZED ANNUAL AVERAGE DAILY VOLUMES FOR FLORIDA'S
URBANIZED AREAS*
' ‘i} UNINTERRUPTED FLOW HIGHWAYS FREEWAYS
Level of Service Interchange spacing > 2 mi. apart
T.q Lanes Divided A B [o} D E Level of Service
| 2 Undivided 2,000 7,000 13,800 15,600 27,000 { Lanes A B o D E
| l 4 Divided 20,400 33,000 47,800 61,800 70,200 {4 23,800 35,600 55,200 67,100 74,600
| 6 Divided 30,500 49,500 71,600 92,700 105400 | 6 36,900 61,100 85,300 103,600 115,300
‘ i STATE TWO-WAY ARTERTALS 8 49,900 82,700 115,300 140,200 156,000
Class 1(>0.00 to 1.99 signalized intersections per mile) 10 63,000 104,200 145,500 176,900 196,400
' Level of Service 12 75,900 125,800 175,500 213,500 237,100
Lapes Divided A B C D E
i 2 Undivided hid 4,200 13,800 16,400 16,900 { Interchange spacing <2 mi. apart
: 4 Divided 4,800 29300 34,700 35,700 hidd Level of Service
6 Divided 7,300 44,700 52,100 53,500 A Lanes A B Cc D E
8 Divided 5,400 58,000 65,100 67,800 b 4 22,000 36,000 52,000 67,200 76,500
{_g - 6 34,800 56,500 81,700 105,800 120,200
- Class 1T (2.00 to 4.50 signalized intersections per mmile) 8 47,500 77,000 111,400 144300 163,900
Level of Service 10 60,200 57,500 141,200 182,600 207,600
Lanes Divided A B C D B 12 72,900 118,100 170,900 221,100 251,200
‘d 2 Undivided = ** 1,900 11,200 15400 16,300
4 Divided ks 4,100 26,000 32,700 34,500
6 Divided ** 6,500 40,300 49,200 51,800 BICYCLE MODE
] Divided % 8,500 53,300 63,800 67,000 Y (Nete: Level of service for the bicycle mode in this table is based on roadway
l ! geometrics at 40 mph posted speed and traffic conditions, not mumber of bicyclists
- Class 11 (more than 4.5 signalized intersections per mile and not using the facility.) Qvultiply motorized vebicle volumes shown below by rmber
within primary city central business district of an of directional roadway lanes to determine two-way maximmum service valumes.)
’ whanized area over 750,000)
l ’ Paved Shonlder/
Level of Service Bicycle Lane Level of Service
Lanes Divided A B C D B Coverage A B C D E
2 Undivided = ** - 5300 12,600 15,500 0-45% g e 3,200 13,800 >13,800
4 Divided hid ** 12,400 28,500 32,800 50-84% b 2,500 4,100 >4,100 hiid
l - 6 Divided i o 19,500 44,700 49,300 85-100% 3,100 7200 >7,200 b b
8 Divided b b 25,800 58,700 63,800
PEDESTRIAN MODE

Class IV (more than 4.5 signalized intersections per mile and within | (Note: Level of service for the pedestrian mode in this table is based on roadway
primary city central business district of an urbanized area geometrics at 40 mph posted speed and traffic conditions, not pumber of pedestrians

over 750,000) nsing the facility.) (Multiply motorized vehicle volumes shown below by number of
Level of Service directional roadway lanes to detenmine two-way maximum service volumes.)
| Lanes Divided A B c D E Level of Service
2 Undivided  ** il 5,200 13,700 15,000 Sidewalk Coverage A B o} D E
4 Divided ** hid 12,300 30,300 31,700 049% b * = 6,400 15,500
’ 6 Divided ** hid 19,100 45,800 47,600 50-84% w * b 9,900 19,000
a 8 Divided b hind 25,900 59,900 62,200 85-100% ik 2,200 11,300 >11,300 g
. NON-STATE ROADWAYS BUS MODE (Scheduled Fixed Route)
l - Mazjor City/County Roadways (Buses per hour)
g Level of Service (Notez Buses per hour shown &re only for the peak hour in the single direction of the higher tmffic flow.)
4 Lanes Divided A B (o] D E Level of Service
2 Undivided  ** * 9,100 14,600 15,600 Sidewalk Coverage A B C D E
4 Divided i hid 21,400 31,100 32,900 0-84% - b >5 >4 >3 >2
g 6  Divided - “ 33400 46,800 49,300 85-100% >6 >4 >3 >2 >1
ARTERIAL/NON-STATE ROADWAY ADJUSTMENTS
Other Sigralized Roadways DIVIDED/UNDIVIDED
; (signalized intersection analysis) (alter corresponding valume by the indicated percent)
= Level of Service Lanes Median ~ Lef Tums Lanes Adjustment Factors
Lanes Divided A B c D B 2 Divided Yes +5%
2 Undivided  ** *h 4,800 10,000 12,600 {2 Undivided No ) -20%
4 Divided ** ** 11,100 21,700 25,200 § Multi Undivided Yes -5%
- Source:  Florida Department of Transportation 02/22/02 | Multd Undivided No : -25%
Systems Planning Office
‘ 605 Suwammee Street, MS 19 ONE-WAY FACILITIES
‘ - Tallahassee, FL 32309-0450 Decrease corresponding two-directional volnmes in this table by 40% 1o

. hitp2/fwwwl L myflorida.com/plaming/systems/sm/los/defautt bim obtain the equivalent one directional volume for one-way facilities.

*Thris tahle does not constitute & standard and shomld be nsed onty for groere! plemning spplicstions, The computer models fom which this table is detived shonld be nsed for moes specific pleaning

cations, The teble aod deriving comp modduhmldmbanwlfmcmdmnxmmmdeslgn.whmmmmﬁmdbqunuuustVﬂn:sshmmtwn—wsymnahvm;:dn'}yvo}nmu
(budmx,wﬁdnxs)fmlmd'smmdmfmﬁs bile/truck modes maless specifically stated, Level of service lztier grade thresholds are probshly not comparshle scross modes and, tharefore,
mssmodalumpmsunsshnn]db:mnd:wiﬁxcmmm.mmcumbnﬂngluvnlsnfsumc:nfdzﬁ:mn:mdsmmwmﬂmldwuyl:vdofmuisnutmmmmﬂed.mmble:hpntvn]un
defanlts and Jovel of sarvice criteria appear on the following page. Calenlations rre based on planmi lications of the High CapmtmedBwyc]:LDSMndeLPad:s&nmLOSMndﬂsndTmm

**Cannet be schieved using table inpot velus definlts,
***Not epplicable for that level of servics lotter grade. For mitomobilsArmck modes, volmes prester thim Ievel of sarvics D become F becanse intemection caparities heve bean rmached. For bicyclz end
pedestrian modes, the lovel of sorvice letter prade (Including F) is not achievehle, becanse there is no mmrrimum vehicle volume threshold using table inpot velne defimits,

85

l . &pmyndQuaﬁqummMmumedyfmmmhﬂdmmpmmdBmmn&s
3




98

2022720 paadg jeARIy, o8RI0AY = SLV pandg MO[ 03] J0OTRJ = 544 % oney Apoudey) o} prEIa = oA
1> §5< T5< 0QR 08 < ydm gy > qdm /> 1dm of > ndm g1 > dm oy > Ip< W'I< €85'0> < 00l < r< 00l < J1 ]
13 §5> 55> 05 08 > Ydm ¢ < gl < 3m o] < qdm ff < darg) < 1> 001> €850 < Sh> 001 > £h> 00°1> g |
7< e ST> 038 66 > W] < e g < 00 i < qdar £f < om 17 < $E> 98°0 > 199'0< SE> 880> SE> 060> a
£< TE> [ 508 6E > i 72 < gl < ndm gy < ndmzz < Wim 1z < [ 800> 0S40 < 97> 20°0> 92> ¥L0> o)
v< 5T> 7> 008 47 > ndem gz < ydm 61 < a2 < ndm gz < qdnpe < 81> 1Y0> £68'0< 1> LY0> 81> €C0> q
5 < T1> R 030 0] > im oE < yim oz < gdam of < ndmge < ydorzy < 11> 620> LI60< 1> 620> 1> ZEQ> A

"1 3ad saamg aiaog 01098 Ruja( joquo) SLV SLV S1V fIV SIV Tyse oA SAA% Aygmag oA Ko A aojalag
pazeadis aiQ Apmany/Anp 3ofe AT BEBIY 1] 11 $511) 15w SRR oUEj-0MY, AT 1T #6810 FLICAa
T WRIRPa.L FTRLSTH ~awMpuoy a)m)S-unN iy Jupl a4y ejuig OS] skenoasy
SATOHSIMIHL IDIAYAS 40 TAAHXT
00 ) iEa 1¥'0 1»0 w0 0 b0 w0 [ vwo | w0 (T30 0 o o (1) (/) opar taaxd sAgaagy
0zL o0zl 0zl 0Zi o0zl ozl 0z1 [¥4] 0zl 021 0z1 0z{ ozl 0zl [i[4] 4] 0z1 [OILEETS)
5 ) ] ) [] ] ] B a ] ] . 8 O [] B [] L) (") odfy puid|g
2 v € ¥ [ [ [3 [ I3 [ v ) ¥ [3 £ 3 € (0-1) oKy {eagiry
(X3 0E (Y3 [X3 08 [ [ (5 0's [ € [X3 [ o'l 01 ] opm 1od suopcoma pezgEu)g
SOLISIRILIDVIYED TOWLINOD |
] a1AT0R JO Udd ing
4] ] 0 Pl [ zi 1 71 [ ] z1 1) zZl zf zl 2t [ PoUW] T GA[IN{OXO IO WIGN) 85
450 860 560 250 95D 05D 76 760 260 560 <60 S60 260 260 <60 0t [ 10)08) GImEn(pa |D07]
07 0z [ { < 1 <1 Sl ST <1 S 0T 0z 0z 07 6z az unaiad pjopas Xavop
0061 0061 0061 0061 0081 0081 0061 0061 0061 0061 0061 | 006( 0051 0051 0061 0051 0061 {134dod) HiEF MoQ vondrEs o
260 $260 S26'0 5260 SZ60 5760 260 CZ60 Z60 5260 | 260 | sz60 | ¢Za0 | sz60 | Ssr60 | <Sedd | $260 (:(Hd) 10108} 01| YB3 ]
{50 550 [55) $50 SC0 550 550 €50 S50 3] 330 €50 550 550 £C°0 550 550 () 10108) nORRQIRER [ETCRRN
S60°0 $60°0 5600 S60°0 $60°0 €60°0 €600 $60°0 $60°0 T600 | S600 | <600 | 5600 | <600 | s60a | <600 [ S60°0 (30) Jo7e8y anoy eyeAjous JopoueLl
GOLISTHLIOV VI OLLIVIY,
u —(A'n) dojs enq o) 0pEEG0 |
T (X'n) 1ap1eq aAnomaad Ansiprosfeaopig
p) “(ah') voyaradas Lempoarpesocpg
F< 5406 (A7) y(eaamg
¢ {p3'n) noymuon yuaatoae
] ] (V') ipgss omw; opjsicg
[ Lz06™
Fy re X X X r$ X X T X X X X X X e X X vatre) winy o7
1 2 1 o 1 1 o I F [ 1 F 3 1 F] N ('m'n) odf; oeagy
33 13 [3 [ SE SE 33 op or ob [ 65 [ s§ << 0s {ydwy poede Moy ddig
ob oF 3 73 OE (3 [ SE 3 St [12 Sy [12 [ 0s v Gifdm) poods petsog
v [2 V- 9-¥ [4 8 9% T [] 9-v z [] 9V z [] 9% z woun] i[@nang jo Jeqainy
) L) pER) VozuEaig 150 _ | Do i Jeleil AL [ R] [T ) FOLLSTHAYOVAVIED AVAGVOU
ng weLIRpad Pl (L O TRV WES
SILIY IO VA MOTT CLLINSAINT
[l ol aal 86°0 30)38] JUADE{pE |£20T |
(¥4 T (34 09 Yoeared S[ofiieA AAWSH
0017 ooLl (jjdod) Lysedua oeg
£26'0 SZ60 660 §6'0 Gl ) 10108) Mo Y82 g
50 550 550 650 (@) Jorreg mopnatmem |swagOYY
5600 $60'0 €600 1600 (1) Joty noi sjekjeue Joymme)d
, M SOLLSNCLIOVMVED DLLIVAL
L (A} eoum) Bursse g
08 onoz dmesed ou vy,
1 1 1 ( ) Opeiiey,
£ S 470y soms| mim o]
£ u F'm) muipe .
1 [53 oy Jod Faiands edwenaion]
0 1 (1) 130y Juomas nigeg
[ < (] oL (ijde) pasds solf aat;
[ [y [ 59 () peeda pawog
9-¢ (4 -t -y ‘SalTe] yARAR]) JO JMGOMN
AT I W91 [
- - OLISTHALVO VHVIID AVAQVOY
STV A0LI QLLIIHYAINING
SNOILLJINNSSY INTVYA LNdNI
sealy paziueqin
S.YARIOT4 404 SINNTOA ATIVA IDVHIAY TVNNNY aIZINTYVHINTO
(penunuoo) L - ¥ 374Vl
e e = =] B4 g I b9 r 1 : 1

Il .



|
l - TABLE 4 - 2
GENERALIZED ANNUAL AVERAGE DAILY VOLUMES FOR FLORIDA'S
. AREAS TRANSITIONING INTO URBANIZED AREAS OR
' AREAS OVER 5,000 NOT IN URBANIZED AREAS*
|
l B UNINTERRUPTED FLOW HIGHWAYS FREEWAYS
Level of Service
a Level of Service Lanes A B C D B
! Lanes Divided A B C D E 4 23,500 38,700 52,500 62,200 69,100
2 Undivided 2,100 6,900 12,900 18,200 24900 | 6 36,400 59,800 81,100 96,000 106,700
4 Divided 18,600 30,200 43,600 56,500 64,200 § 8 49,100 80,900 109,600 129,800 144,400
i 6 Divided 27,900 45,200 65,500 84,700 96,200 § 10 61,800 101,800 138,400 163,800 182,000
STATE TWO-WAY ARTERIALS
Class I (>0.00 to 1.99 signalized intersections per mile) BICYCLE MODE
i
-! Level of Service (Note: Level of service for the bicycle mode in this table is based on roadway
Lanes Divided A B Cc D E geometrics at 40 mph posted speed and traffic conditians, not mmber of
2 Undivided b 4,000 13,100 15,500 16,300 | bicyclists using the facility,) Multiply motorized vehicle volnmes shown |
) 4 Divided 4,600 27,900 32,800 34,200 e below by number of directional roadway lanes to determine two-way
- 6  Divided 6,900 42,800 49,300 51,400  *** | maximmm service volumes.)
Class IT (2.00 to 4.50 signalized intersections per mile) : Paved Shonlder/
Bicyele Lane Level of Sexvice
ot Level of Service Coverage A B o D E
Lanes Divided A B C "D B 0-49% hid 1,900 3,300 13,600 >13,600
2 Undivided i * 10,500 14,500 15,300 50-84% b 2,500 4,000 >4,000 hisd
4 Divided - 3,700 24,400 30,600 32,200 85-100% 3,200 7,100 >7,100 i bl
6 Divided i 6,000 38,000 46,100 48,400
PEDESTRIAN MODE
Class I (more than 4.5 signalized intersections per mile)
(Note: Level of service for the pedestrian mode in this table is based on
Level of Service roadway geomstric at 40 mph posted speed and traffic conditions, not mumber
l - Lanes Divided A B o D E of pedestrians using the facility.) (Multiply motorized vehicle volumes shown
2 Undivided ** hid 5,000 11,800 14,600 | by mumber of directional roadway lanes to determine two-way maximmm
L 4 Divided ** ki 11,700 27200 30,300 | service volumes)
6 Divided ** i 18,400 42,100 46,300
Level of Service
% Sidewalk Coverage A B C D E
= 0-49% had hid ad 6300 15400
NON-STATE ROADWAYS 50-84% ** ** hid 9,800 18,800
Major City/County Roadways 85-100% b 2,200 11,200  >11,200 e
I K Level of Service , )
Lanes Divided A B C D E ARTERIAT/NON-STATE ROADWAY ADJUSTMENTS
2 Undivided had ¥ 7,000 13,600 14,600 DIVIDED/UNDIVIDED
. 4 Divided had ok 16,400 29,300 30,500
g 6 Divided A b 25,700 44,100 46,400 ] Lanes Medien Left Tum Lanes  Adjostment Factors
Other Signalized Roadways 2 Divided Yes +5%
(signalized intersection analysis) 2 Undivided No -20%
g‘ Mult Undivided Yes -5%
Level of Service Multi Undivided No -25%
) Lanes Divided A B c D B
2 Undivided hid i 4,400 9,400 12,000 ONE-WAY FACILITIES
¥ 4 Divided b > 10,300 20,200 24,000
l Source: Florida Department of Transportation 02/22/02 Decrease coresponding two-directional volumes in this table by 40% to
| Systems Planming Office ‘ obtain the equivalent one directional volume for one-way facilities.
‘ 605 Suwannee Street, MS 19 '
. Tallahassee, FIL 32399-0450
l http:/Awww] 1myflorida.com/planning/systems/sm/los/defmlt htm
~*Tiis table oot ot CouSETED § staiand s thould be uSed ooty for genera] FIEmting spRlcetoms, The compeios modts Fom which o oo ool B e e specific plamming Epplications.
The table end derfving comprizr models ﬁoﬂdmhmdﬁrmﬁdmmima:ﬁmd&dmwbmmuﬁudmhﬁqms exist. Values shown are two-way smmma) avernge daily volomes (besed on Xyo
factns) for levels of sarvice and are for the automobilafruck modes unless epecifically stated. Level of service etter prade threshold are probehly not camparsble acxoss modes snd, therefore, aross modal
| : mmpaﬁsumshnu]db:mﬂewiﬂ:cmﬁm.?mﬂ:ma,mhixﬁngl:v:hofsurviceﬂdﬁmmbhmmwmnmﬂdmylﬂddmﬁnkmmmmbk'smmd:fmﬂtsmd!cvnlnf
| : service critcris appest at fha following pige. Calculatims aze based on plemuing eppfications of the Highwey Capacity Msma), Bicyele LOS Model, and Pedsstrisn LOS Model, respectively for the
sotomobile/truck, bicyde and padestrian modes,
I . **Caxmot be ackicved vsing tabile toput valus definlts,
***Not eppliceble Sor the level of sarvice letisr grade. For antomobilaftruck modes, volomes preater than leve] of searvice D become F becense intemsection capacitizs have been reached. For bicyele and pedestrion
modes, the Jevel of service letter prade (chuding F) is not achicvable, becanse there is no meximmm volicl volume threshold neing table inpnt valne defiuks. 87
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APPENDIX F:
TOWN OF GILBERT STANDARD CROSS SECTIONS




13341S WVIH3 LYY

ol S6/1/8 Q3ISINTY Sk

v13d QAVANVLS
1438710 40 NMOL

L C

‘ON vi3ad

—l o8y

e

j
T
DV /LY Bl e Hu« Z/va 2/t

NOIS3Q IAILI3JIN~NON .muw ()

J3YHL NyHL SS37 ON 959D AWOMJ Q3HOVIIAQ ‘AVMITYM ONINIONYIN Ol NI .0 XV ‘1004 (9) XIS
SIvM3AIS 0

WO %0°9/XIN.Z/Y G-2/) 1 3SHN03 IDVAUNS
N0 xO'S/XiN 2/ L v=.2/) T :358N05 3sva
ﬁwz_.._ 1NOHLIM) 0L L SNOIYIIAID3dS QHYANYLIS "9V OL ONINHOINOD  IIVIHIIWVY ‘8
S OML NI 030V NNAININ HONE () N0t SSINADIHL v
JLTHONOD DHWVHISY T
SNOIYDIAD3dS QUVANYLS "9'Y'H Z°Z0L NOID3S Ol INIWHOINOD CIVIY3LVYA 8
€€ UYL3Q QYVONYLS L1M3BUD 30 NMOL SSINNIHL 'V
IS¥N0D 35V8 ILVOINOY )

ONIAvd '8

S. SSVIJ "03dS "OIS "O'V'H 3I3¥INOI TIV OCT UvL3g QUYCNVIS "0V 20VMI0IS T

B, SSVI0 '03dS'ALS OV 3L3YONOD 1V 'V 3dAL 0ZZ WVLIQ QHVANVIS "IV 8yND i
313YINOD ¥

S3NY1 ONIAOW 9

I/d L /0 1/d
_.. L 14/.520°0 _ 11/.570°0
9 NIW|.¢
| 3NV 3N ANV NV 3NV 3NV
S8 ¥t i i { 1 _ ol _ A 1 Y | I8 5’8
l@ A.Nv ﬁ.Nu
8l —=t 0t { Wl — OF I 8 —
S9 59
Qg1 L
D=~ (R - (I ¢ - T ™ T ™ i~ (R 7 Y




¢

‘ON Ivi3d

L3341S V3LV
dONIN

S6/1/8 (Q3SIATY

1Ivi3d JdvaANVLS
143879 40 NMOL. |

e

'ON Tivi3d

~I 8y

X

T

1

VY 2/ vy /L zd
oY z/1a Z/1

NOIS30 INLL3JIN—NON .Bmw c_..

334HL NYHL SS37 ON 9%D WOMA QIHOVIIQ ‘AVALIIYAM ONINIONYAN .01 NI .0 X¥YW ‘1004 (9

1/d

SHIVM3AIs

O X0'9/XINZ/L Q-2/) 1 :3SHNOD 3DVIHNS
N0 XKO'G/XIN Z/t L ¥Y-.2/) T :358Nn03 3Sve

(3NN INOHLIM) 012 SNOIYDIAIOIJS OHVONYIS 'O°VH OL ONINYOQANOD  “IVIMALYA '8
SLIT OML NI G30¥1d WNWINIK HONI (.F) MNO4 SSINMIHL 'V

*JLIYINOD JILTVHISY 2
SNOILYOLIIO3dS GYVONVIS. "0V’ Z°Z0L NOWLD3S OL SNINYOINOD IVRN3LVN '8

£¢ TVI30 O8VONVIS 1¥38N9 40 NMOL SSINMOIIHL v
135¥N0D 3Sva 31VO3Yaov ‘i
ONIAVd

H. SSV1D "03dS "01S "O'V'W 31IHONOO TIV OEZ V130 QuVONVIS ‘OV'H  HNVMIAIS 2
..m..mmSUUwam.o»mdd._zummUZOUJJ<.<wg0NNJ_<EDQz<oz<.rm .o.<.2

‘|and
313UONOD

SINVT ONIAOW +
_ /D

lm

t

3

‘d

v

.

9
A

4 14/,5¢0°0 137.520°0

Q3dLs NV
Wl

3NYT N A _

AN

1 -—— ] .nw ] .F—

84%

AT {18 g6

S9

€ . ¢ ag

/d

/1

.59

o111

E~-10




w28 1 G6/1/9 QISIATY 133415 ¥0L03TI00

VLI QVaNviS | € F
1438719 40 NMOL | "ON Tivi3d

al gy

) __\

iz

.o.<.v\no.~> .u .3 «.N\_ o.,

NOIS30 3ALIIA3Y-NON ‘1334 (€)

33dHL NVHL SS37 ON 9%2 W04 Q3HOVI30 AYMITIYM ONI3ONVIW .01 NI .1 X¥iW '1004 (9) XIS
SAIYM3AIS ‘0

N0 %0°8/XN.Z/1 Q~.1 3SHNOD 3IIVIHNS
W0 %5°S/XINK F/C O—~.2/) | :3SHMNOD 3SvE
(3 LNOHLIM) O1Z SNOUVIIAIDALS QHVONYLS “O'V'A OL ONINBOANQD vid3lvw '8
SLIN OML NI Q30VId WNHiNI HONIE (.2/1 2) JIvH ¥ ONV OML SSINMOIHL 'V
:313¥INQD JULTIVHASY ¢
SNOILYOLHID3dS QUVANYLS ‘O'Y'W Z°C0L NOWLD3S Ol ONINHOINOD  IVINILVYH '8
€ VIIQ QUVANYIS 1¥389 4O NMOL SSINMOHL 'V
'3SYNOD 3ASVE ILVOFHIIVY "L

1 il bE
RS s) ..‘.r.s
Ey58

- St

.‘I.N

INIAY] "8
B .mg@ .Uum*w ..Ghm ‘OY'H 3I3¥ONOD TV 00T TvI30 QYYANVIS "9V HIIvM3IAIS 2
A SSYID "D34S'QLS "OVW 3LIYONOD TV 'V 3IdAL 0ZZ TWVI3G ONVONVIS "OVH 'gund |
3134ONOD ¥
NI - :
— o — M g 13725 zs? 137200 e
_ 1§'S ——fem—— 3NVT b} ——fo—— Q3d]S Tt ——f—— INV] }} et g'C
9 9
b—— 5Lt i g 44 S22 i SL
o o
.08
1/d Ve

1/d

E-12




#.N @@\ _‘\@ Dmm_\/mm 133YLS ¥0L0371100 VL34 QYVANVLS ._VN
‘ON TIvi3a IVINIQIS3Y 1438719 40 NMOL | "ON Wwvi3d
'8
r
- |
. K| I
VY KO XNV oy Z/1 0 U
NOIS30 IAUNIdIY~NON .muw (<)
33UHL NVHL SS31 ON 99D KOYJ QIHOVLIIQ ‘AVATVA ONIMIONVAW .01 NI .1 XyW ‘1004 (9) XIS
SHIYM3AIS "D
U0 %0'9/XIN,Z/L G-, :3SYN0D 3TVJUNS
W0 %S'S/XM ¥/ O—-_T/1 ) 13SHNOD 3Sve <
(3HN INOHLIM) OlZ SNOILYDIZIDIdS QHYONYIS ‘DY 01 ONIWYOINQD IVIM3LYWN '8 —
SLIN OML NI Q30V1d WAKINIK HONI (/1 T) JIvH ¥ ONV OML SSINMOML 'V ]
:31FHINOD JILIVHASY T w
SNOILYDIJIDAdS QUYONVIS "OVIN Z°Z0Z NOID3S OL ONINMOINOD “WINIALYA 8
$Z WYL30 QAVONYLS 1438UD 40 NMOL SSINMOHL v
1358N0J 3SvA AUVOIHOY ‘1
OMIAVA ‘8
A, SSYID "03dS "0iS 'O'Y'H 31IYONOD 1V OCZ UVIIA OHVONYLS 'OV Hvm3als 2
8. SSYI0 ‘'D3dS'AIS 'OV'H ALIWONGD 1W ¥ IdAL 0Z2Z WYL30 QHYANVIS "O'V'A NI L
. 3LIHINGD ¥
{03MOTIY ONIIYVL ON)
13381S  03avOINN
, Nif 137.200 13/.200 : N
_1| 9 ' T 56 INVT L3 ANVT Lt e S £ ..t_oll 8 Il._
]
- 9
e———— C'g} i _ £ t g9l
,99
V/d VA vd
R A L AL S LR O (S A S e ) A - (- (. (R I A
Nl N S N BN BN UGN AN U BN U UE A BN BN BN BE e .



dq APPENDIX G:

' | TOWN OF GILBERT COMMENTS AND RESPONSE
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TASK |
ENGINEERING

3707 North 7 Street ® Suite 235 » Phoenix » AZ 85014
Phone: 602 ® 277 ¢ 4224 Fax: 602 ® 277 ¢ 4228 e-mail: task(@taskeng.net

November 7, 2006

A A A

MEMORANDUM
TO: Rick A, Town of Gilbert
FROM: Ken Howell, P.E.

A

RE: Response to Comments on Cooley Station Village Center & Business Park

7N

The following summarizes responses to each comment made by the Town of Gilbert dated
September 15, 2006, concerning the Cooley Station Traffic Impact Study, dated August
16, 2006. These responses have been incorporated into this final revised traffic impact
study. Each comment is listed verbatim followed by a summary of how the comment is
addressed or is incorporated into the final report.

— ha

1. Report should indicate that trip generation, trip distribution and level of service are to
be performed in accordance with the Institute of Transportation Engineers Trip
Generation Manual 7" Edition and the Maricopa Association of Governments
publications. The traffic stop sign and signal warrant analysis are to be performed in
accordance with the Arizona Department of Transportation policies and the Manual on
Traffic Control Devices.

|

! aca

The source for trip rates in this study were Trip Generation, Seventh Edition, 2003, and
the Trip Generation Handbook, 2™ Edition, June 2004, published by the Institute of
Transportation Engineers (ITE). The site trips were distributed proportionally to the
sum of Year 2020 population and employment forecasts within ten miles of the center
of the site. The projections used for the trip distribution were obtained from Year 2020
Population and Employment projections by the Maricopa Association of Government

(MAG).

%

For Year 2025, critical intersections were analyzed using the methodologies presented
in the Highway Capacity Manual, 2000 Edition and were evaluated using the HCS+
software. This is a standard software package used analyze both signalized and STOP
sign controlled intersections. According to the information provided by McTrans, the
developers of HCS+,

“The Highway Capacity Software (HCS) is developed and maintained by McTrans
» as part of its user-supported software maintenance as a faithful implementation of
! the Highway Capacity Manual (HCM) procedures... The Highway Capacity
. Manual (© 2000 National Academy of Sciences) is the basis for all capacity and
level of service computations included in HCS.... The Manual on Uniform Traffic

A %

\ ' m A
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November 7, 2006
Page 2 ‘

Control Devices (MUTCD) is the basis for all signal warrant computations
included in HCS.”

For Year 2015, generalized average daily traffic (ADT) analysis was completed to
determine the estimated number of lanes and level of service. These daily service
volumes were taken from Table 4-2 of Quality/Level of Service Handbook, prepared by
State of Florida Department of Transportation, 2002. The Transportation Impact
Analysis for Site Development. An ITE Proposed Recommended Practice, refers to the
Florida Department of Transportation method as an example of a planning level
analysis for determining level of service.

The Maricopa Department of Transportation (MCDOT) procedures for determining if
traffic signals are warranted on the basis of estimates of average daily traffic (ADT)
were used. These procedures convert the major eight hour volume warrant of the
Manual on Uniform Traffic Control Devices (MUTCD) into estimates of daily traffic,
as appropriate for comparison with the daily traffic forecasts prepared for this report.
The procedures and recommendations are discussed in the SIGNAL WARRANTS
section that has been added to the revised report.

All procedures used in this report are standard, state of the practice procedures for the
completion of traffic impact studies.

. Page 3, 2 line, the Phrase “located south of Recker” should state “located south of

Ray Road”.
This has been changed in the revised report.

Page 16, figures 5-1 and 5-2, turning movement counts are missing from turning
movement diagrams A,B,C,.D,H,IN and S. In addition figures 5-1 and 5-2 do not
identify the year for the Peak Hour Study Area traffic.

The study area traffic identified on Figures 5-1 and 5-2 are for full buildout of the site.
This is used for both the Year 2015 and Year 2025 total traffic volumes, as this
represent the ultimate amount of traffic generated by the development. Based on this, a
year is not indicated on the Study Area Traffic graphic.

The turning movements on Figures 5-1 and 5-2 are for traffic traveling to and from the
developments located in the study area. Traffic traveling through the study area that
are not traveling to a site within the study area are not included in these turning
movements, but are reflected in background traffic volumes. Therefore, some turns
may be zero at some intersections in Figures 5-1 and 5-2. This issue is discussed
further in response to Comment 4 below.

. Page 25, figure 11-1, turning movement counts are missing from turning movement
diagrams B,C,D,H and I.
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De minimus turns were added to the total traffic in locations where low (or no) turning
movements were projected. The intersections in diagrams B, C, D, H, and I on Figure
11-1 have been adjusted to add these de minimus turns. This represents minor turning
movements, of 5 per hour, or 2 per hour for low volume intersections.

- Page 31, under Traffic Signals, Williams Field Road and access 1 and Williams F ield

and access 2 are identified as being recommended Jor traffic signals, however, they are

not identified on page 27, figure 12 where all other signal recommendations are
identified. '

Traffic signals are recommended at Williams Field Road/Access 1 and Williams Field
Road/Access 2 for Year 2025. Year 2025 recommendations are shown on Figure 13-1
and 13-2. Year 2015 recommendations are shown on Figure 12.

The SIGNAL WARRANT and RECOMMENDATION sections have been revised to
clarify the recommendation year for the signals.

. Page 31, although this page identifies where right-turn deceleration lanes should be

provided it does not address where dual left-turn lanes may need to be provided.

Dual left turn lanes have not been recommended for any intersections analyzed in this
report. The graphics have been updated to reflect this.

. Page 32, under the heading Year 2015 conditions, the last bullet states that warranted

traffic signals for 2015 are shown on figure 8, however, it is shown on figure 12.

This has been changed in the revised report.

. Page 32, under Year 2025 conditions the last bullet states that Power Road and Ray

Road are recommended for 6 lanes for the year 2025. The study should indicate that
this is per the Towns standard since the study data may not support the 6 lanes.

This has been added to the above referenced recommendation in the revised report.

. Page 33, under traffic signals recommended locations, please see comments in 5

above.

The SIGNAL WARRANT and RECOMMENDATION sections have been revised to
clarify the recommendation year for signals.

I hope this addresses the remaining issues regarding this report. If there are any further
comments, or if I can be of any further assistance, please contact me at (602) 277-4224, or
khowell@taskeng.net. Thank you.

H:\JobFiles\2302.04\2302.04A\Response to Comments 2302.04A.doc



TOWN OF GILBERT - TRAFFIC ENGINEERING

REVIEW COMMENT SHEET

Project Name:
Location:
Consultant:
Plans Sealed By:

Cooley Station Village Center & Business Park Date: 9-15-2006
Williams Field and Recker Reviewer:  Rick A
_Phone No.: 6841
Review No.:

Signature of
Engineer/Architect

Sheet
Number

&

Summary of Redline Comments

Consultant
Reply
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“f dkama

Traffic Impact Study

Report should indicate that trip generation, trip distribution and levef of service are to
be performed in accordance with the Institute of Transportation Engineers Trip
Generation Manual 7™ Edition and the Maricopa Association of Governments
publications. The traffic stop sign and signal warrant analysis are to be performed in
accordance with the Arizona Department of Transportation policies and the Manual
on Traffic Control Devices.

Page 3, 2™ line, the phrase “located south of Recker” should state “located south of
Ray Road”.

Page 16, figures 5-1 and 5-2, turning movement counts are missing from turning
movement diagrams A,B,C,D,H,),N and S. In addition figures 5-1 and 5-2 do not
identify the year for the Peak Hour Study Area traffic.

Page 25, figure 11-1, turning movement counts are missing from turning movement
diagrams B,C,D,H and .

Page 31, under Traffic Signals, Williams Field Road and access 1 and Williams
Field and access 2 are identified as being recommended for traffic signals,
however, they are not identified on page 27, figure 12 where all other signal
recommendations are identified.

Page 31, although this page identifies where right-turn deceleration lanes should be
provided it does not address where dual left-turn lanes may need to be provided.
Page 32, under the heading Year 2015 coditions, the last bullet states that
warranted traffic signals for 2015 are shown on figure 8, however, it is shown on
figure 12.

Page 32, under Year 2025 conditions the last bullet states that Power Road and Ray
Road are recommended for 6 lanes for the year 2025. The study should indicate
that this is per the Towns standard since the study data may not support the 6
lanes.

Page 33, under traffic signals recommended locations, please see comments in 5
above.

1 Comment Codes: A=Will Comply: B=Deleted, C=Consultant to Evaluate
Sheet 1 of { -~ TE - 06-
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SIGNAL WARRANT PROCEDURES
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ENGINEERING DIVISION
TRAFFIC ENGINEERING BRANCH
MARTICOPA COUNTY DEPARTMENT OF TRANSPORTATION

Policy/Procedure Guideline

SECTION 4: Traffic Signals

SUBJECT 4.6: Evaluation of Future Traffic Signal Needs

EFFECTIVE DATE: April 30, 1997

PARAGRAPH:

Purpose

. Description
Exhibits
Background
Authorization
. References
Attachments

NoauhwNp

PURPOSE:

This PPG sets forth the procedure and criteria to be used in
evaluating future traffic signal needs on projects in the
Capital Improvement Project (CIP) pProgram, or in any studies
undertaken by or submitted to MCDOT.

DESCRIPTION:

ADT volume warrant. This warrant applies at a new
intersection, an intersection revised by a proposed roadway
construction project, or at tte driveway of a new commercial
or residential development; and is met when the following

requirement is satisfieq:

The estimated ADT on. the major street and on the higher volume
minor street or driveway approach to the intersection equals
or exceeds the values in the following table:
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) PPG 4-4.6-0
3 April 1997

ey

Lanes for Moving Traffic on Estimated ADT
Each Approach
Major Street Minaor Street Major Street Minor Street
1 1 10,000 3,000
2 or more 1 - 12,000 3,000
2 or more 2 or more v 12,000~ 4,000
1 2 or more 10,000 4,000
1 1 15,000 1,500
2 or more 1 18,000 1,500
2 or more 2 or more 18,000, 2,000
1 ~ 2ormore 15,000 2,000

* Based on the volumes projected to be present within 5 years of the completion of the

roadway project, commercial development, or 5-year horizon for Category I, Ill, and IV

3.

developments as per MCDOT Traffic Impact Procedures.

EXHIBITS:
None.
BACKGROUND:

There is a need. for uniform and consistent criteria to be
applied in evaluating the need for future traffic signals on
various types of projects done by MCDOT or submitted to MCDOT
for review. Establishing such criteria will assist
consultants, developers and MCDOT in the development and
review of future traffic signal needs on. these projects.

AUTHORIZATION:

By the direction of the Manager, Traffic Engineering Branch,
Engineering. Division, Maricopa  County  Department of
Traassorcacion. :

- REFERENCES

Manual on Uniform Traffic Control Devices (MUTCD), current
MCDOT edition Traffic Impact Procedures, February, 1994,
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: ADMITIED

COMMISSIONERS
KRISTIN K. MAYES, CHAIRMAN RECEIVED
GARY PIERCE

PAUL NEWMAN | W 0CT 27 Py gy
SANDRA D. KENNEDY

BOB STUMP AZ CORP COiMssioN

DGCHL. FCOMTROL
BEFORE THE ARIZONA CORPORATION COMMISSION

IN THE MATTER OF THE APPLICATION DOCKET NO. RR-03639A-09-0393
OF THE TOWN OF GILBERT TO
UPGRADE A CROSSING OF THE UNION
PACIFIC RAILROAD AT RECKER ROAD NOTICE OF FILING AFFIDAVIT OF
IN THE TOWN OF GILBERT, MARICOPA PUBLICATION

COUNTY, ARIZONA, AAR/DOT NO. 741-
832-M.

The Town of Gilbert (“Gilbert”), by and through undersigned counsel, hereby
files its Notice of Affidavit of Publication as required by Procedural Order dated September
1,2009. A copy of the Affidavit is attached hereto. Gilbert also confirms that it has provided
a copy of the Application and the September 1, 2009 Procedural Order to surrounding
adjacent property owners via certified mail.

DATED this 3y of October, 2009,

CURTIS, GOODWIN, SULLIVAN,
UDALL & SCHWAB, P.L.C.

William P. Sullivan

Kelly Y. Schwab

501 East Thomas Road

Phoenix, Arizona 85012-3205
Attorneys for the Town of Gilbert

-1-
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PROOF OF AND CERTIFICATE OF MAILING

I hereby certify that on this 27™ day of October, 2009, I caused the foregoing document
to be served on the Arizona Corporation Commission by delivering the original and thirteen (13)

copies of the above to:

Docket Control

Arizona Corporation Commission
1200 West Washington

Phoenix, Arizona 85007

COPY of the foregoing mailed/hand delivered
this 27" day of October, 2009 to:

Janice Alward, Chief Counsel
Legal Division

Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Brian Lehman, Chief

Railroad Safety Section of the Safety Division
Arizona Corporation Commission

1200 West Washington Street

Phoenix, Arizona 85007

Aziz Amam, Manger of Special Projects
Union Pacific Railroad Company

2073 East Jade Drive

Chandler, Arizona 85286

Anthony J. Hancock

Terrance L. Sims

Beaugureau, Zukowski & Hancock, PC

302 East Coronado

Phoenix, Arizona 85004

Attorneys for Union Pacific Railroad Company

Robert Travis, P.E.

State Railroad Liaison

Arizona Department of Transportation
205 South 17™ Avenue, Room 357
MD 681E

Phoenix, Arizona 85007




i 1 ||Rick Allred
| Town of Gilbert
2 1190 East Civic Center Drive
Gilbert, Arizona 85296

Robert Lyons, P.E.

Aztec Engineering

| 5 114561 East McDowell Road
| Phoenix, Arizona 85008

| Kelly Roy, Utility Project Coordinator
% 7 || Maricopa County Department of Transportation

2901 West Durango Street
8 || Phoenix, Arizona 85009

° M\Am WUiden_

11 [} 57\-77 CIP\-01 Skreek Improvements\-77-1-28 ST095 Williams Field R&-UPRR to PoweNACC Proceeding\RR-03639A-09-0393 - Recker Road\Notice
of Filing - Aff of Pub/doc
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IN THE MATTER OF THE
APPLICATION OF THE TOWN
OF GILBERT TO UPGRADE A

CROSSING OF THE UNION

' PACIFIC RAILROAD AT
RECKER ROAD IN THE TOWN
OF GILBERT, MARICOPA

COUNTY, ARIZONA, i
MR/DDT NO, 741-332-M. ~
(DOCKEI' NO. RR-03639A-
09-0393) - _

On August 12, 2009, the
Town ;of Gllbert ("Town")
fileg With the Arizona Cor-
pomron - Commission
("Commission™ an applica-
tion for approvat for the Un-
fon Pacific Railroad (“Rail-
‘road*) tu upgrade "an exist-
Ing crossing at Recker Road
ln thé Town of Gilbert,

Maricopa COUnty, Anzona at
AAR/DOT No. 741-832-M. :
: The application s available

for inspection during regu-'

lar busmess hours at the of-
“fices' of the Commission n
‘Phoenix, ? .at ~i1200 " West
‘Washington Street. Phosnix,
‘Arizona, and on the intemet

‘via the Commission website
(wwwaazce.gov) usmg the :
e-dacket functio 4

A :hed y
cnmmenncgm -pn’; Noveniber

9, 2009, al 10:00. am., at the

commlssmn's ol‘ﬁces. 1200 -
‘West ’Wash mgton Street,;

Phoenix, : Arizona. -, Public.

‘comments will be taken on*

he ﬂrs: day of the hearing.
ovides ,for .an
opeﬂ Ypublic ‘hearing -at
_which, -under appropnate
" circumstances, -- nterested
mres may ‘Intervene. in-
ntion ‘shall be permit-
ted to any person entitled
bylawtoi tervene and hav-
“ing ‘a direct and substantial
inferest in the matter. Per-

.50ns’ deslrmg 1o intervene |

. must file -8 written -motion

] I'and to all par-
5 of rbcord, and. which, at

.th Tollowirig
g'lhe name, address. and
telephone umber ‘of the

+proposed -ft

*; which motion .
t to Applicant

any party pon ‘whom sery-

Fustomer ; road, “a
ne»g‘nburing (property ‘own-
“er;a CrosSing user, efc.),

<3, -AS
that a copy.
intervene -has been malled
‘to. the Applicant’ or its coun-

i$el and to all-parties of re-_

cordin'thé case. == "

- The-granting bf motions ta
tntervene shall be govened
by "A:A.C. R14-3-105, “except

that all motions to intervene .
mmst be filed .on or before ;
Dctober 21, 2009. The grant-

or;geof nterventlon, among

+dce".of documents .is to be
y different than the :

inter- :
estin| the proc@edmg (X

ement certifying:
of the motion to :

 things, entitles a any :
-to present 'Sworn evidence -

earing at

gl'e hearmg an m_akmg a

2 you_have an
;bout this appﬂcaﬂon you
‘may contact the applicant
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Mark Gilmore, being first duly sworn, upon oath deposes
and says: That he is a legal advertising representative of the
Arizona Business Gazette, a newspaper of general
circulation in the county of Maricopa, State of Arizona,
published at Phoenix, Arizona, by Phoenix Newspapers
Inc., which also publishes The Arizona Republic, and that
the copy hereto attached is a true copy of the advertisement
published in the said paper on the dates as indicated.

The Arizona Republic

September 21, 2009.

Sworn to before me this
21™ day of
September A.D. 2009

Marliyn Greenwoo )
Nolary e ationo )
umy.
i Maricopa Col 5.23-11 l A}\,
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